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. Light from the early Universe reveals that 
barred spiral galaxies, like our own Milky Way, 
are more common today than they once were 


VERY LARGE TELESCOPE, 1 JANUARY 2018 


In this image taken by the Very Large Telescope, the galaxy NGC 1398 sits face-on to us, 
revealing its intricate structure perfectly. Dark lanes of cosmic dust within its spiral arms feed 
the pink star-forming regions dotted throughout, and at the heart of the galaxy lies a huge 
bar of stars. NGC 1398 is a perfect example of a barred spiral galaxy, so-called because its 
spiralling arms originate not from the centre, as with other spiral galaxies, but from this 
bar-like structure. It’s thought that most spiral galaxies in today’s Universe are barred, but 
this wasn’t always the case. A 2008 study using the Hubble Space Telescope revealed that 
seven billion years ago, barred spiral galaxies were less common. Since then the proportion 
. P has more than tripled: while just 20 per cent of spiral galaxies had bars in the early 
Universe, that figure is approaching 70 per cent today. 

There is still no definitive answer as to why so many spiral galaxies form this distinctive 
linear structure. It’s thought that the bar forms as a result of the stars in the galaxy’s inner 
region developing an elliptical orbit: as the stars deviate from their circular path, their 
elliptical orbits become more pronounced, leading to the formation of a bor. The drive 

# behind this elliptical orbit is not yet known. 
‘What's becoming clear, however, is that bars can be important features in driving the 
= evolution of their host galaxies. They force cosmic gas towards the galactic centre, fueling 
star formation, creating central bulges of stars and feeding supermassive black holes, 

Observations of the Milky Way have revealed a central bar-like bulge, leading 
‘astronomers to conclude that our own Galaxy is a barred spiral. While we can’t yet view 
the Milky Way from afar, observing barred spirals such as NGC 1398 is the next best thing 
and doing so can help us understand the structure and evolution of our place in the Universe. 2 
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A Galactic dance 


HUBBLE SPACE TELESCOPE, 14 DECEMBER 2017 
NGC 5256 is made up of two galaxies that are merging, creating a collision that causes gas and 
dust to be whirled about and flung into space. The nuclei of the two galaxies are just 13,000 
lightyears apart and the energy from their collision is enough to generate the birth of new stars. 
Yet despite the destructive nature of mergers such as these, individual stars within the two. 
golaxies rarely collide due to the vastness of the distances between them. 


[NASA/IPLCALTEGI/SWRYMSSS/KEVIN M. GIL, ESA/HUBBLE/NASA, E50 X2 
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V Stellar close-up 


VERY LARGE TELESCOPE, 20 DECEMBER 2017 


For the first time, astronomers have been able 
to directly observe granulation patterns on the 
surface of a star outside our Solar System. 
The star is Pil Gruis, a red giant with a mass 
the same as the Sun, but a diameter 350 
times larger. Each of its convective cells, 

or granules, is about 120 million kilometres 
across; just one granule would stretch from 
the Sun to beyond Venus. 
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Above the clouds 


JUNO SPACECRAFT, 16 DECEMBER 2017 

NASA’s Juno spacecraft captured this view of Jupiter from a distance 
of 13,604km above the cloud tops during its 10th dose flyby of the 
planet, It shows swirling cloud in Jupiter’s southern hemisphere, 
induding the South Temperate Belt, which is the dark section on the far 
left intersected by white clouds. This image was processed by citizen 
scientist Kevin M Gill using row data captured by the spacecraft, 


Agallery of these 
and more stunning 
space images 


V Relics of the early Universe 


ESO/MPG 2.2M TELESCOPE, 17 JANUARY 2018 


Globular clusters are some of the oldest known objects in the Universe 
and can contain millions of stars. They're thought to have formed out 
of collapsed clouds of gas and dust around the same time the Milky 
Way formed, shortly after the Big Bang. This particular specimen, 
NGC 3201, is located about 16,000 lightyears away. 
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Bulletin 


The latest astronomy and space 
news written by Elizabeth Pearson 


Neutron stars could cause 


FAST RADIO BURSTS 


The radio waves from eruptions are highly twisted, 
suggesting a strong magnetic field 


The cause of intense flashes of radio emissions 
known as fast radio bursts (FRBs) could soon be 
revealed. A team of researchers, including some 
from the Breakthrough Listen project searching 
ns of alien life, have recently found that 
ignals from FRB 121102 probably passed 

through an intense magnetic field, such as those 
found around neutronstars. 

FRB 121102 is unusual in thatit has been seen 
bursting over 200 times, whereas all other FRBs. 
have only burst once. This has allowed 
researchers to study the bursts and find that the 
emissions from FRB 121102 are notonly highly 
polarised but that the polarisation is twisted, an 
effect usually caused by an exceptionally strong 
magnetic field: Asneutron stars are known to - 
have strong magnetic fields, the discovery lends 
weight to the idea that these objects create FRBs. 
How they do this, however, is still up for debate. 


“With these observations we hope to 
distinguish between the two competing 
hypotheses of a neutron star either near a 
black hole or embedded in a powerful nebula,” 
points out Jason Hessels from the University 
of Amsterdam. 

FRBs release as much energy in a millisecond 
asthe Sun releases over the course of an entire 
day. Since they were first spotted'in 2007 several 
possible causes for FRBs have been suggested, 
ranging from neutron stars to highly advanced 


ms, such as how 
cana rotating neutron star produce the high 
amount of energytypical of an FRB? We can’t 
comipietély ruléout the ET hy 
in‘general,” says Vishal Gajjarof Breakthrough 
Listen’ and the Berkeley SETI Reséarch Center, 


> See Comment, right 


The complicated, multi-peak structure of 
FRB 121102 could have been caused either 
during the signal’s creation or during transit 


CHRIS LINTOTT 
LEWIS DARTNELL 
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Our experts examine the hottest 
new astronomy research papers 


COMMENT 
by Chris Lintott 


I first heord about this 
result from the press and 
instead of being intrigued 
it made me want to throw 
things! Not because the 
result isnt fascinating but 
because of how the news 
was reported 

‘The new measurements 
are highly significant. In 
addition to measuring the 
magnetic fields, they also 
show that the source is 
coming from a star. 
forming region, displaced 
from the centre of the 
dwarf galaxy that hosts 
it, That due is priceless 
in hunting for the cause 
of these things. 

Yet, because of the 
involvement of 
astronomers from SETI, 
the story all too easily 
gets reduced to a 
disappointing search for 
aliens. Instead of thinking 
about the excitement of 


this detective work, we 
become disappointed 
alien hunters 

Don't get me wrong, 
SET is an important 
project with real scientific 
value. But not everything 
interesting in the Universe 
has to be aliens. Here 
they'd be best left out of it 


CHRIS LINTOTT co 
presents The Sky at Night 
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NEWS IN 
BRIEF 


SOLAR WEIGHT 
LOSS SLOWS 

A study of Mercury's 
orbit hos allowed 
researchers to measure 
the mass loss of the Sun 
more precisely than 
ever before. During its 
lifetime, the Sun is 
expected to lose 0.1 
per cent of its mass, 
weakening its 
gravitational hold over 
the planets and 
allowing their orbits to 
grow. Astronomers 
used data gathered by 
NASA's Messenger 
probe to determine 
how much mass the Sun 
has lost. The data 
showed that the Sun is 
shedding slightly less 
mass than expected. 


ISS USES 
PULSAR GPS 


The International Space 
Station has tracked its 
position using pulsars 
for the first time 
Astronomers measured 
the tiny changes in 
pulses emitted by 
pukars to plot the ISS's 
position to within 5km. 
The method could allow 
future spacecraft to 
navigate without direct 
contact with Earth. ‘It's 
«@ great way to apply 
some of our astrophysics 
fo exploration goals that 
include going 'o the 
outer Solar System and 
beyond," says Keith 
Gendreau from 
Goddard Space 

Flight Centre. 


The gravity and stellar: 
massive stars have 


m he : % 
The galaxy is full of 


HEAVY WEIGHTS 


An excess of massive stars could change our view of the Milky Way 


Anewstudy of heavy weight stars has shown 
that our Galaxy has an excess of high-mass 
stellar objects, forcing researchers to rethink 
their assumptions about the Milky Way’s 
composition, It could also affect the number 
of gravitational waves that astronomers expect 
to be able to see. 

The team behind the study examined the 
star-forming region 30 Doradus using ESO’s 
Very Large Telescope. They observed over 1,000 
massive stars, 250 of which were found tohave 

200 times that of the Sun - many 
more high-mass stars than had been expected. 

‘The team was aiming to measure the initial 
mass function (IMF) - a measure of the 
distribution of masses within a particular 

n, But in most places in the 
ively rare, 80 
measuring their precise number is difficult; 
stars over 10 solar masses make up just one per 
cent of the stellar population. 

To find enough massive stars to undertake a 
study, the team looked toward 30 Doradus, a 
large, local star-forming region, After studying 
the region, the researchers found that its IMF 
was much more weighted to the massive end 
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than previously thought. The finding could have 

plications for our understanding of how the 
radiation and strong stellar winds produced by 
these massive stars affect their surroundings —a 
process known as feedback - and alsofor how 
these giants end their lives in supernovae, 
seeding the Universe with the heavy elements 
needed to form planets, 

“To quantitatively understand all these 
feedback mechanisms, and the role that 
massive stars playin the Universe, weneed to 
know how many of these behemoths are born,” 
says Phillipp Podsiadlowski, from the 
University of Oxford. 

“The finding could change ourview of the 
cosmos, as more large stars mean more 
supernovae, potentially altering the chemical 
balance of the Universe,” says the study’s lead 
author Fabian Schneider also from the 
University of Oxford. 

“Also, the formation rate of black holes might 
be increased by 180 per cent, directly translating 
intoa corresponding increase of binary black 
hole mergers that have recently been detected 
via their gravitational wave signals.” 
www.eso.org 
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Ice on the Martian slopes 


The deposits could be an excellent spot for a future Mars mission 


Eight thick deposits of Martian ice 
have been identified in images 
taken by NASA's Mars 
Reconnaissance Orbiter 
(MRO). The ice was 

probably laid down as 

snow a very long time 

ago but has recently 

been uncovered by the 
weathering of steep 

slopes, known as scarps, 
found in both the 

northern and southern 
hemispheres of Mars, 

The ice is as much as 100m 
thick in some places and could 
be useful for future missions to 
the Mar 


surface as a 


4 Underground ice, highlighted in blue, 
on Mars has been exposed by landslides 


resource, a water supply for 
astronauts and a research tool. 
“tt you had a mission at 
one of these sites, sampling 
the layers going down the 
scarp, you could geta 
detailed climate history 
of Mars. I's part of the 
whole story of what 
happens to water on 
Mars over time, [and 
may answer questions 
such as] where does it go? 
When does ice accumulate? 
Whon does it recede?” says 
Leslie Tamppari, the MRO’s 
Deputy Project Scientist, 
mars.nasa.gov/mro 


Star clusters hide black holes 


The first stellar mass black hole has been detected in 
a globular cluster. The black hole is inactive, so 
would have remained hidden if not for the strange 
behaviour of a nearby star. 

Every 167 days, one of the stars in NGC 3201 is 
flung backwards and forwards at several hundred 
thousand kilometres per hour. 

“It was orbiting something that was completely 
invisible, which had a mass more than four times 
the Sun ~ this could only be a black hole! The first 
one found in a globular cluster by directly 
observing its gravitational pull,” says Benjamin 


Giesers from the Georg-August Universitat 
Gottingen, who led the study 
As globular clusters are home to many massive 


s, which can create stellar-mass black holes 
heir death throes, it has long been su 
that many bla 
environments. “Chis finding helps in understanding 
the formation of globular clusters and the evolution 
of black holes and binary systems —vital in the 
context of understanding gravitational wave 
sources; 


sted 


holes could be hiding in such 


ys Giesers. 
oettingen.de/en/I.html 


www.uni-g 


pression of how 

the star and its invisible black” 

% hole companion appear in 
globular cluster NGC 3201 


NEWS IN 
BRIEF 


UK SCIENTISTS 
HONOURED 
Helen Sharman 
(above), Britain's first 
astronaut, has been 
recognised in the New 
Year's honours list. Also 
listed was astrophysicist 
Michele Dougherty, 
who built magnometers 
for both the Cassini 
ond JUICE spacecraft 
“Vd like to congratulate 
Helen and Michele on 
behalt of everyone at 
the UK Space Agency. 
They've made huge 
contributions to the 
space community and 
inspired thousands of 
young people," said 
Graham Turnock, Chief 
Executive of the UK 


Space Agency. 


TITAN FULLY 
MAPPED 

‘Anew map of Titan has 
been created using 
data collected by the 
Cassini spacecraft. The 
map reveals several 
previously unnoticed 
mountains under 700m 
in height, cs well cs 
two equatorial 
depressions that could 
be dried seas or 
eryovoleanic flows 

The map also shows 
Titan's seas all have the 
same elevation, just os 
Earth's oceans do, 
suggesting that all the 
liquid bodies on Titan 
‘ore connected 
somehow, either by 
channels or through 

a subsurface flow. 


skyatnightmagazine.com 2018 


H 
3 


14 


Our experts examine the 
hottest new research 


Catching the Milky 
Way's monsters 


Anew study has corralled and begun to classify 
the giant gas filaments that help form our Galaxy 


brave trio of astronomers based at 

Harvard’s Centre for Astrophysics 

have been monster hunting in the 

Milky Way. Their first discovery 

was ‘Nessie’ nota creature from 

the depths of a Scottish loch, but 
rather a long, dark filament slashed through our 
Galaxy’s disc, The structure, made up ofa long 
thread of relatively dense gas whose sinuous turns 
reflect those of the monster ‘seen’ in the classic 
photo, is hundreds of lightyears long. 

When 1 first heard about it, 1 thought the 
existence of such a structure was just a curiosity, but 
this ‘Nessie’ is a complicated beast. Understanding 
how such a filament could have formed, and how 
it has resisted being ripped apart by the turbulent 
structure of the Galaxy's gas clouds, is not easy. 

‘A proper survey is needed and others have set out 
on this quest before. Six separate papers have tried 
to compile catalogues of giant filaments, using data 
from infrared and radio surveys within which dense 
clumps of gas stand out. Some inspected their data 
by eye while others used algorithms and machine 
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4 Nicknamed ‘Nessie’, 
this 300-lightyear-long 
dark filament of gas 
could be part of the Milky 
Way's skeleton 


CHRIS LINTOTT is on 
astrophysicist and 
co-presenter of The Sky 
at Night on BBC TY. 

He is also the director 

of the Zooniverse project. 


learning to look for long filaments, so the first task 
for Catherine Zucker — the PhD student leading this 
monster hunt~— was to bring these different datasets 
together in a useful way, using data from ESA’s 
Herschel observatory to measure their properties. 

‘The results of her and her team’s hard work are 
fascinating. There are, it turns out, several types of 
monsters lurking in the Milky Way. While all share 
ahabitat— closer to the centre of the Galaxy than 
we are, and close to the middle of the disc — there 
are distinct differences. The most obvious bear 
similarities to how we imagine the Loch Ness 
Monster to look: they’re long, thin filaments that, 
thanks to a significant fraction of dense gas, appear 
capable of forming massive stars (in some, three 
quarters of their gas is dense enough to be able to 
form stars). Such large and thin features are almost 
certainly the result of gravity working ona grand 
scale. What's more, these giant filaments may be 
very important, acting like bones to underpin the 
whole spiral structure of the Milky Way. 


“The three types of 
filaments seem to tell 
different stories about 
how gas collapses locally 
and how the Milky Way 
is put together” 


‘The second type, which have less dense gas and 
a more rounded appearance, maybe squeezed 
versions of normal molecular clouds, which form 
the bulk of the Milky Way’s star-formation regions. 
A comparison with recent simulations suggests 
that this idea is at least plausible, though more work 
probably with more powerful computers ~ is 
needed. The third and final type sits between the 
previous two; these are as thin as the ‘Nessie’ 
filament but contain relatively little dense gas. They 
seem to be networks of molecular clouds, sorted 
into a regular pattern by gas collapsing in a 
particular way, specifically due to something called 
a ‘sausage instability’ (a wonderful technical term). 
‘The three types of filaments seem to tell different 
stories about how gas collapses locally and how the 
large-scale structure of the Milky Way is put 
together. In corralling all of these beasts in the same 
place, Zucker and her team have done a great 
service to those who'll follow and continue our 
exploration of the Milky Way's wild places. 


CHRIS LINTOTT wos reading... The physical properties 
of large-scale galactic filoments by Catherine Zucker, 
Care Battersby, Alyssa Goodman 

Read it online at arxiv.org/abs/1712.09655, 
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Star to unlock Sun’s secrets NEWS IN 
Its stellar cycle could be the key to understanding the Sun's activity BRI E F 


A new study of a Sun-like star could give researchers 
an insight into the solar cycle, the poorly 
understood 1-year period during which the surface 
of our Sun alternates between high and low activity. 

The key could lie with astar 120 lightyears away 
in Cygnus, which is a similar mass, size and age 2 
to our Sun, but is much richer in elements heavier 
than helium, Observations dating back to 1978 SPRINGTIME 
have shown the star has its own cycle, lasing 7.4 ON THE SUN 
years and with double the variation in activity of Arraticietarupeonion 
in x the far side of the Sun 
the Sun. The heavy elements are thought to be the haved our 
responsible for the difference, unusvaly high levels of 


By studying the star further, researchers hope to heliun-3 and iron was 
better understand the motions of material and recently uncovered in 
magnetic fields within stellar interiors that drive archive data from the 
this cycle. Predicting the solar cycle is important twin STEREO solar 

as it can have an effect on Earth’s climate. arbiters. The eruption 


was followed by 
ultraviolet radiation 
moving in « spiral, 


Astronaut John Young passes away plea vs ag 


cround the Sun's 


www.au.dk/en 


The ninth man to walk on the Moon, John Young, 
passed away on 5 January, aged 87. Young was 
NASA‘ longest serving astronaut, staying with the 
ency for 42 years, spending 835 hours in space 
x separate flights before retiring in 2004. 
He was one of the pioneers of human spaceflight, 
and took part in many of the agency’s greatest 
moments starting with the first crewed Gemini 
flight in March 1965. Young was on the crew of 
Apollo 10, which flew in May 1969 and served as 
the commander of the Apollo 16 mission in April 
1972, during which he drove the Lunar Rover on the 
Moon's surface, He later commanded the maiden 
voyage of the Space Shuttle programme, ushering 
ina new era of spaceflight. 4 John Young, who flew into space six times, passed NO ALIENS AT 
wwwinasa.gov ‘away in January offer suffering with pneumonia TABBY'S STAR 
The star that made 
headlines in September 


LOOKING BACK THE SKY AT NIGHT [Ieee 
20 March 1963 


appear to be 
surrounded by 
In the episode of The Sky at Night in size to Earth, might hide extraterrestrial 
broodeeston 20 oan verdant rainforests, but Mariner 2 q fecinelody: a Pidue 
Patrick Moore discussed Mariner 2, quickly obliterated this notion when explain its sporadic 
which hod recently performed the it Found overage surface dimming and 
first ever flyby of anther planet. temperatures were around 500°C brightening, over 1,700 
Though both the Soviet Union —hot enough to melt lead. people helped fund a 
and NASA had sent previous Mariner 2 also examined the study of Tabby’s star, os 
missions to Venus, Mariner 2. was _planet’s magnetosphere and some of ' it's now known, using 
the first to succeed when it flew its interactions with the solar wind, the Las Cumbres 
past the planet on 14December _ but it would be the Soviet Venera Observatory. Data from 
1962. Not much was known about programme, which sent 16 missions the study shows that 
Venus beforehand, as its thick to Venus, that would really give our whatever is blocking 
clouds hid the surface from view. first window through theclouds to 4 Mariner 2's flyby of Venus was the light is more likely 
It was thought the world, which is view our closest planetary neighbour. the hot topic in March 1963, to be dust rather than 


alien technology. 


magnetic field lines 
These field lines con 
suddenly release their 
energy like o spring 
ond could have 


actos: 


selectively flung these 
particles into space 


+ 


¢ 


OHO [ESA NAGA), NASA X 2, NASA/MPS, NASA/SOFUA/OIETTE COOK 
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Our experts examine the 
hottest new research 


Olympus Mons may once 
have been an island 


An ancient landslide at the giant volcano may 
have been carried away by an encircling ocean 


lympus Mons on Mars isthe 
tallest volcano in the entire solar 
system. Its summit towers 25km 
above its base, which is around 
620km in diameter. But it’s not 
just the sheer size that is notable 
about this mountain. Unlike any other Martian 
volcano, the slope of Olympus Mons doesn’t 
smoothly merge with the surrounding ground, 
butis cut off around the circumference with a 
steep cliff face. The geological term for this is 
a ‘basal scarp’. It’s clearest along the northern and 
western flanks of the mountain, but has been 
partially or completely obscured around the rest 
of the volcano’s perimeter by later lava flows. 
Spreading out from the edge of the steep basal 
scarp are 10 or so huge oval-shaped, rough deposits 
known as aureoles. Various theories have been 
proposed since the 1970s as to what created these 
aureoles, from lava flows to volcanic deposits 
emplaced beneath glaciers. But the consensus today 
is that their shape is best explained by catastrophic 
landslides — rubble that spilled out across the 
surrounding landscape from landslides off the 
flank of the mountain around 3.5 billion years ago. 
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4 The spread of landslide 
deposits around Mars's 
biggest volcano suggests 
they may have been 
distributed by an ocean 


LEWIS DARTNELL is on 
asirobiclogy researcher 
‘atthe University of 
Westminster and the 
author of The Knowledge: 
How to Rebuild our 
World from Scratch 
(www.the-knowledge.org) 


Fabio Vittorio De Blasio in the Department of 
Earth and Environmental Sciences at the University 
of Milan has been studying the basal scarp and 
surrounding aureole deposits at Olympus Mons. 

By using the very accurate topological maps that we 
now have of the Martian surface, De Blasio was able 
to calculate the total amount of material making up 
the aureole deposits. From this he could reconstruct 
what the original outline of Olympus Mons might 
have looked like, before its flanks collapsed in these 
colossal avalanches of rack. 

He estimates that the initial shape of Olympus 
Mons would have been 200km wider in the western 
and north-western directions before the collapse of 
the aureole landslides. What’s really strange about, 
the northern and western aureole deposits, though, 
is just how far they have spread across the surface 
over 700km from the scarp. That’s an extremely 
long way for rocky boulders to roll along the ground. 
What De Blasio argues is that, in fact, these 
particular landslides fell into an early ocean on 
Mars and the debris was carried further along the 


“This all adds support 

to the idea that ancient 
Mars once hosted a great 
ocean in its northern 
hemisphere basin" 


seafloor in the powerful turbidity current created in 
the water, justas happens in Earth’s deep-sea with 
underwater landslides. Indeed, when De Blasio 
looked in detail at a ridge located at the end of the 
northern aureole he found a sedimentation pattern 
that looks very much like a tsunami deposit. 

‘This all adds further support to the idea that 
ancient Mars once hosted a great ocean in its 
northern hemisphere basin. And for me, the striking 
mental image is ofa youthful Olympus Mons, not 
towering over dusty plains today, but as a volcanic 
island, its gentle flanks forming a shoreline lapped 
by waves. De Blasio points out that the volcanoes on 
Earth with a profile most similar to that of Olympus 
Mons are those of the Canary Islands and Hawaii. 
‘These volcanoes have experienced landslides into 
the ocean, and have steep cliffs like the basal scarp 
of Olympus Mons. Not only that, but the 
surrounding seafloor is also covered with far- 
spreading deposits similar to the Martian aureoles. 


LEWIS DARTNELL was reading... The pristine shape of 
Olympus Mons on Mars and the subaqueous origin of 
its aureole deposits by Fabio Vitorio De Blasi 
Road it online at www.sciencedirect.com/scionce/ 
article/pii/S0019103516304110 


ENT FEATURE 


IF YOU'RE A LOVER OF ALL THINGS SPACE, OR WANT TO TREAT SOMEONE SPECIAL 
WHOIS, HOUSTON SHOULD BE TOP OF YOUR LIST WHEN VISITING THE U.S. 


a cosmopolitan city with something 

for everyone. A plethora of parks, 
museums, restaurants and classy bars awaits 
‘you, all underpinned by that famous southern 
hospitality. And for those who eat, sleep and 
breathe space, there is one attraction that 
you definitely cannot miss: Space Center 
Houston, where some of the most famous 
space missionsin history were planned, 
controlled and trained for. 

Situated next to NASA's Johnson Space 
Center, this museum's exhibits include the 
iconic mission control from the dramatic 
Apollo 13 mission, of “Houston, we have a 
problem" fame. It also offers a wide range of 
interactive equipment, including machines 
‘that let you try picking up an object in 
space, land a spacecraft and experience 
3G in a gyroscope. For a truly immersive 
experience, book ahead for a Level 9 Tour, 
which grants you an in-depth look behind 
‘the scenes at NASA. 

And when you're all spaced out, why not 
take arelaxing stroll in either Buffalo Bayou 
or Hermann Park in the afternoon sun? 

Or if you're looking for something else to 
occupy the mind, try the Houston Museum 
of Natural Science, or the Museum of Fine 
Art, Houston. Then in the evening, step out 
to the historic Downtown to sample some of 
the city's best bars, before tucking in to your 
choice of a diverse range of cuisine, from 
Mexican to Vietnamese. Sometimes though, 
the only thing that will fit the bill is a good 
old Texan steak, 


D eep in the heart of Texas, Houston is 


PREPARING FOR LAUNCH 


With comprehensive access to the U.S. 
from four U.K. and two Irish airports, United 
Airlines is the perfect choice for your Texan 
adventure. Enjoy a choice of two dally 
flights from London Heathrow to Houston, 
with connections to 15 cities across 

Texas, including San Antonio. You can also 
connect to cities across The Lone Star State 
from United's hubs in New York/Newark, 
Washington, DC and Chicago. 

> Visit united.com to find out more. 


Travelbag is one of the leaders in worldwide 
tailor-made travel. Its Travel Experts are 
with you all the way to share their travel 
experience and meticulously plan your 
holiday, from start to finish. Travelbag's 
Package includes three nights each in 
Houston and San Antonio, including flights, 
4* accommodation and car hire from £939pp. 
> Book now at travelbag.co.uk/sa-houston 
or call 0207 001 5869 to book your own 
Texas adventure. 


Intercontinental 
and plenty 
TO BE IN WITH A CHANCE 


OF WINNING, ENTER AT 
TALEOFTWOCITIES.CO.UK 


UNITED & 
AIRLINES &% 


* Competition closes on 30 April2018 at 11:59pm. You must be 21 or over to enter. U.K. residents only. 


Full terms and conditions on the website, 


A NEW HORIZON 


You might have seen some of the stunning deep sky images astrophotographers produce with 
our CCD cameras. You might also know about our revolutionary Infinity software that brings 
the deep sky to your screen in just seconds. What you might not know is that we’ve taken all 


that experience, and turned it towards a new Horizon... 


The Atik Horizon is our first camera to use a 
CMOS sensor. These sensors are known for 
their low read noise and high read speeds, 
and the Horizon’s no exception - when used at 
high gain settings, it’s our lowest read noise 
yet. This ability to turn up the volume makes it 
incredibly well suited to narrowband imaging, 
providing stunning clarity on faint and difficult 
targets. Its 3.8m pixels also make it an 
excellent match for shorter focal length 
telescopes, a combination that rewards you 
with a wonderfully wide field of view. 


We've packed it full of features like an in-built 
DDR3 image buffer, a 40°C cooling delta, 
quartz-fused cover glass and advanced 
protection against condensation to name just 
a few. All this adds up to a camera that blends 
form and function to create a seamless 
imaging experience and beautiful images of 
the deep sky. 


Atik Cameras are available from all a astronomy retailers 


osss sATIK 


For a full list of our stockists and information 
on how to use our equipment visit: 


www.atik-cameras.com 


If that’s not enough, we've taken advantage 
of those fast read speeds and suitability for 
short exposures to build in compatibility with 
our Infinity live-stacking software. This 
means you can explore the night sky through 
high resolution images in a near real time 
environment, during the night, at the scope 
(or from the comfort of a nice, warm living 
room). It also removes some of the steep 
learning curve that can come with getting 
started in astrophotography, making the 
night sky accessible whatever your skill level. 


But if you do find you’d like a little extra help, 
you can take advantage of our UK-based 
support and servicing, or join any one of our 
active online communities. And all of this 
comes with the biggest CMOS benefit of all - 
an absolutely irresistible price point. 


@cAMERAS 
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What's on 


Our pick of the best events from around the UK 


Stargazing in the Park 


Cossiobury Hub, Cassiobury Park, Watford, 17,18 and 24 March, 7.30pm 


South West Herts Astronomical Society 
is marking its 50th anniversary this year 
with a series of public events celebrating 
humanity's fascination with the cosmos 
and desire to look up at the night sky. 

Join the seciety for three stargazing 
‘evenings, each being held at the newy 
opened hub in Cassiobury Park. Society 
members will be on hand with their 
telescopes giving visitors the opportunity 
to observe the night sky under the 
tutelage of seasoned astronomers. 
Newcomers are welcome to these 
guided sessions. 

Cassiobury Hub will host an indoor 
astrophotography exhibition at the same 
time, marking 50 years of astronomy 
images and showcasing some of the 


BEHIND THE SCENES 


best astrophotos captured by society 
members. Attendees can also have their 
photo teken with a UK Space Agency 
space suit, as well as view lunar rock 
samples brought back o Earth by 
Apollo astronauts 

The event will include children’s 
activity packs provided by the UK 
Space Agency and the Science ond 
Technology Facilities Council 

All the events are free and open to 
everyone, and refreshments will also 
be available. For more information 
about South West Herts Astronomical 
Society and to see a list of jis upcoming 
public meetings and talks, visit the 
society's website. 
www.swhas.org 


The Sky at Night returns in April 


Skyat Nightis takinga break 
this month and will return in April 
with more adventures in astronomy 
and spaceflight. In the meantime 
you can view past episodes and 
clips from the show, including a 
selection of archive programmes 
featuring Sir Patrick Moore, on the 
BBC Four website. The site also 
includes astrophotography galleries 


and practical astronomy guides that will help you navigate the night sk 


Visit www.bbc.co.uk/programmes/b006mk7h. 


WHAT'S ON MARCH 19 


The Gaia Mission 


Room 6.41, Royal College Building, University of 
Strathclyde, Glasgow, 15 March, 7.30pm 


Gaia is o European 
Space Agency mission 
fo create a 3D map of 
the Milky Way. This 
incredible project is 
being undertaken by 
the Gaia spacecraft, 
which is currently in 
orbit cround the Sun. 
Dr Nicholas Rowell of the University of Edinburgh leads 
this talk for the Astronomical Society of Glasgow, 
discussing what we've learned s0 far and what Gaia 
may yet reveal. Admission is free 

theasg.org.uk 


Peake’s Pod 


Museum of Science and Industry, Manchester, 
10 March-13 May 


See the Soyuz 
TMA-19M capsule that 
brought UK astronaut 
Tim Peake safely back 
to Earth in 2016, 
when it arrives at 


Manchester's Museum 

of Science and Industry 

as port of a free, 
temporary exhibition. Also, for £6 budding astronauts 
aged 13 and over can experience a virtual reality 
mission inside a Soyuz capsule norrated by Tim Peake 
www.msimanchester.org.uk/whats-on 


The Large Hadron Collider 


Queen's Buildings, Cardiff University, 15 March, 7.30pm 


Over 10,000 scientisis 
‘and more than 100 
countries are involved 
in the operation of 
Large Hadron Collider 
(LHC) at CERN, 
exploring different 
theories of particle 
physics in on attempt to 
solve some of the major 
unanswered questions in science. In this talk for Cardi 
Astronomical Society, Professor Maurizio Piai of 
Swansea University reveals what the LHC means for 
scientific discovery. Members and visitors are welcome. 
www.cerdiffastronomical-society.co.uk 


Visit our website at www. 
skyatnightmagazine.com/ 
whats-on for the full list of 
this month’s events from 
coround the country, 


To ensure that your talks, 
observing evenings and star 
parties are included, pleose 


submit your event by filing 
in the submission form at 
the bottom of the page. 
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Economy Shipping. Someexclusions apply. Nominimum order. Some exclusions apply. 
Orion® 6" £/4 Newtonian Orion® ShoreView™ Pro I 8x42 
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Orion® StarBlast™ 
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Trust 
Proven reputation for 
innovation, 
dependability and service... 
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High quality products at 
affordable prices 


Orion® StarSeeker™ 
W 150mm GoTo 
Reflector 
#13161 £473 


Orion® Mini Giant 15x63 Orion® StarShoot™ G3 Deep Space Orion®SkyQuest™ XT6 Classic 
Astronomy Binoculars Color/Mono Imaging Camera Dobsonian Telescope Kit 
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Orion brand products and 
solutions: 


Customer Support 
Orion products are also 
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authorised dealers able to 
offer professional advice and 
post-purchase support 


Retail prices shown are current 
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Product prices include VAT. 
Prices are subject to change 
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check OrionTelescopes. 
co.uk forthe most current 
pricing. Dealer pricing and/or 
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Shopping hasnever been easier. 


To learn more about Orion products and see a largerassortment, 
4 please check out the digital eCatalogson our website! 


ack in October 
last year, the 
Pan-STARRS 
(Panoramic 
Survey 
Telescope and 
Rapid Response System) 
telescope in Hawaii 
photographed a moving dot of 
light. That dot turned out to 
bea skyscraper-sized world, 
later christened 11/2017 U1 
Oumuamua, It’s the first 
interstellar minor planet to be 
seen, but our Galaxy must be 
full of wandering asteroids 
and comets like it, tossed out 
of untold billions of planetary systems as 
they were forming around star: 

Astronomy is international, At 6.30am 
on 25 October I saw the announcement of 
*Oumuamun's discovery ~emailed from the 
International Astronomical Union's Minor 
Planet Center in Boston, which sends out 
notifications of new comets and asteroids. 
This institution is known for low-key 
gravitas, so I was astounded to read: “IF 
further observations confirm the unusual 
nature of this orbit, this object may be the 
first clear case ofan interstellar comet.” 

I tweeted a link to the news and went for 
my morning run. By the time I got back, a 
friend who was at the Palomar Observatory 
in California looking for asteroids was 
already observing ‘Oumuamua. 

Travelling at a speed of 26km/s, nearly 
twice as fastas the fastest spacecraft yet 
launched, *Oumuamua was only close 
enough to be visible to the world’s biggest 


A PASSION FOR SPACE MARCH 21 


A PASSION FOR 


The cucumber-shaped 
“Oumvamua is the first 
confirmed minor planet to 
come from outside our Galaxy 


telescopes for a few days. With a flurry of 
emails between colleagues in the UK and 
abroad, we asked for urgent observations to 
bemade by telescopes big enough to study 
the object: the Gemini Observatory in 
Hawaii, the Very Large ‘Telescope in Chile 
and the William Herschel Telescope in 

the Canary Islands. 


Initial findin: 
Observations with these telescopes enabled 
us to gather a wealth of precious photons 
reflected from ‘Oumuamua's surface. This 
visible and near-infrared light encodes the 
composition of the top few microns of 
‘Oumuamus’s crust, After comparing this 
information with that collected by 
Col-OS80$ (COLours for the Outer Solar 
ystem Object Survey), which we've been 
using to map the surfaces of distant minor 
planets, it seems ‘Oumuamua could call 
these larger worlds its cousins. Like Jupiter's 


‘“Oumuamud's brief visit instigated a frantic scramble 
to gather information on this interstellar wanderer 


‘Trojan asteroids and some of 
the small worlds on indined, 
eccentric orbits beyond 
Neptune, ‘Oumuamua is 
slightly reddish in colour 
relative to sunlight. 

Its dry exterior has no trace 
of coma like a comet, but it 
could hide an icy heart 
“Oumuamua’s passage by the 
Sun, though inside the orbit of 
Mercury, was so fast that its 
surface only reached cake 
baking temperatures. A scant 
metre of insulating organic- 
rich material (a composition 
suggested by its reddish 
surface) would be enough to prevent 
“Oumuamua becoming a comet by 
protecting any buried ice from the heat. 
Watching ‘Oumuamua over a few days 
showed a dramatic change in brightness: 
more than 1.5 magnitudes. That implies 
‘Oumuamua has a cucumber-like shape, 
slowly turning to change the face we see. 

This interstellar wanderer’s home is 
not yet known. 
neighbourhood matches its past trajectory. 
Like a piece of driftwood on the tide, it was 
scooped up by the Sun 
have happened more than onceat other 
stars. ‘Qumuamua has wandered the Milky 
Way forat least tens of millions of years, 
and may yet wander for billions more. @ 


No star in the local 


- an event that could 


Planetary scientist Dr Michele Bannister 
is a regular guest on The Sky at Night 


Maggie Aderin-Pocock is on holiday 
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JON CULSHAW’S 


EX. *PLANET 
EXCURSIONS 


Jon fires up the Perihelion for a trip to a gas giant with a glacially slow orbit 


y destination this 
- monthisa most 

interesting, T-Tauri 

star named CVSO 30, 

which sounds likea 

form you'd find ina 
Post Office. The star of this system is 
0.4 solar masses and very young —a 
stellar toddler just a mere 2.5 million 
years old..This extraordinarily fresh star 
takes its place in the constellation of 
Orion, 1,200 lightyears away. 

There are twoknown worlds within 
this system, each as contrasting and 
extreme as it’s possible to be. My ship, the 

_ Perihelion, will make only a brief flypast 
of the first planet, CVSO 30b,a great gas 
giant at five Jovian masses. Its extremely 
close proximity to the parent star of 1.2 
million km means it completes a single 
orbit ina cosmic nano-blink of time 
+ only 11 hours. The thought of this is 
utterly dizzying, though it does make for 
an interesting transit observation 
through my aluminised Mylar-viewers. 
The planet slices through its orbital path 


like a Winter Olympics athlete on aluge: . 


Setting the Perihelion on acourse 
much further from the star, I'm going - 
to takea look atthe other world we 
know in this system. Orbiting at an 
incredibly remote distance of 660 

F astronomical units from its star is 
CVSO 30c. Ina tantalising step 
towards visualising interstellar 

8 objects, astronomers used the Very 
Large Telescope in Chile to obtain 

i a direct image of this exoplanct. At 
4,7 times the mass of Jupiter thisis a 

2 mighty planet cloaked inadim, 
bleak, dark environment. 

It’s tough to contemplate the 27,000 

¥ years CVSO 30ctakes to completea 

2 single orbit—this planct has the chilling 

% sense of time locked into perpetual 

2 stillness. The light from the distant star 

H is minimal, offering scant reassurance; 
the view is like a blacked-out bedroom 

2 at 3am, lit only by the tiny LED ona 

¥ rothargesble shaver. 


* world was last in 


The thought of this planet’syear 
lasting 27,000 of our ownis rather a 
stretch for me to imagine. When this 
present position, the 
Earth was in the grip of its most recent 
ice age: mammoths, cave bears and 
‘Neanderthals occupied the deép-chilled 
lands. It feels like another form ofice age 
here, passing over CVSO 30c-a darker, 
stony, silent ice age with an eerie, almost 
maddening stillness, 

Turning away from the dim flicker 
of the home star, the blacknéss of the 
sky allows amyriad unfamiliar 
constellations to zing into view with, 


unpollutéd magnificence. It’s novel to 
consider that Orion isn’t visible due to 
the fact we're in it. But that silenceand 
stillness is like an unnerving void, and 
causes an unpleasant feeling the longer 
I femain in this location. It’s almost a 
lonely vision of hell, suchis the serise of 
condemned detachment and emptiness. 
Timeto hope the Perihelionkeeps 
running and completes the 1,200 
lightyear journey back to Earth! The 
urge toreturn home is strong on this trip. 


Jon Culshawis a comedian, impressionist 
and guest on The Sky at Night 
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THE 
NIGHT Sky 


/PHILIP’S| The ‘Message of the 
J Month’ writer will 
receive four top titles courtesy of 
astronomy publisher Philip’s: Robin 
Scagell’s Complete Guide to Stargazing, 
Sir Patrick Moore's The Night Sky, Robin 
Scagell and David Frydman's Stargazing 
with Binoculars and Heather Couper and 
Nigel Henbest’s 2018 Stargazing, 


Tales from 


THE EYEPIECE 


Stories and strange tales from the world 
of ameteur astronomy by Jonathan Powell 


In the 1980s | headed up my very own 
space programme (from my parent's bock 
garden) called Vega. It was similar to the 


Se project, but didn't yield the same. 
success. Over a year | made a succession 
of rockats using bits and bobs. They 
measured no more than 15 inches in 
height once placed on the launchpad (a 
garden shed base). A word of warning: 
please seek out professional rocketeers if 
you wish to get involved in rocketry, such 
as Finns Over Gwent, based in South 
Wales. Most of my launches were 
scheduled for afternoon slots, but | 
reserved one for an evening so that my 
friends could watch. Needless to say my 
rockats never took flight, opert fromimy/ 
last attempt, which | lifted off rather 
successfully from the end of my bot! 
Jonathan 
Powells the 
astronomy 
correspondent 
for the South 
Wales Argus 
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Much is written about how upgrading 
eyepieces (EPs) has a positive impact on 
the observing ex 
1 decided to purchase some better versions. 
After a bit of searching I took delivery of a 
BST StarGuider 8mm and a 2-inch Explore 
Scientific Maxvision 68° 28mm EP. 
Naturally, as soon as they arrived so did 
the cloud! After a fortnight’s wait the clear 
sky came and my EPs got their first light 
on the Orion Nebula and M31 

The difference in quality of view 
between the new EPsand the ones that 
came with the telescope was astounding: 
the clarity and contrast of the nebulosity 
was fantastic; the definition I was able to 
observe on M3I likewise. Before packing 
away I cast about the skies a bitand found 
myself wandering towards Cassiopeia. As 
I did so, with the 28mm in the focuser, 
I stumbled across something that took my 
breath away. It may have been NGC 7789 
(Caroline’s Rose}, as mentioned in Will 
Gater's article in February's magazine, 
“Sparkling Diamonds of the Winter Sky’; 
it may have been something else. Whatever 
it was, it was a fantastic field of stars, the 


erience, and asa result 


Stacey Downton’s image of 
Sirius, but is that the Pup 
peeking out to its left? 


Have | shot the Pup? 
I’m fairly new to astrophotography but on 
7 January in Birmingham (Longbridge to 
be exact) the seeing conditions were 

perfect. So good, in fact, that I could see a 


TS 4 FACEBOOK 


4 Upgrading your telescope's eyepieces 
is a great way to invest in better views 


clarity and brilliance of which I had never 
seen before. This sight alone made the 
outlay forthe EPs worthwhile. I may have 
to improve my EP collection further. 

Malt Langridge, Marlow, Buckinghamshire 


I couldn't agree more, Matt: I never regret 
having invested in quality eyepieces. If you 
havea fairly decent telescope it’s one of the 
best upgrades you can make. ~ Ed 


faint echo of the Orion Nebula with the 
naked eye from my back garden. Later in 
the evening, when my scope and camera 
had been outside a long time and had 
cooled down to around -2°C, | focused in 
on Sirius, quickly shot an image and posted 
it on Facebook, where it promptly took off! 
Some were saying I might have captured 
Sirius B in my image. My scope is a modest 
80mm apochromatic refractor, but I've 
checked on my planetarium software and 
the two images seem to match up. Can you 
help give me a yes or no either way? 

Stacey Downton, via email 


Chances are that tiny star to the left of 
Sirius in your image isn’t the Pup, I'm 


SOCIETY in 


<a 


4 Kids and parents at Bristol AS's Young 
Persons Astronomy Course held in December 


Bristol Astronomical Society ran its first 
Young Person’s Astronomy Course in 
December. Spread over four weeks and 
aimed at 10-14 year olds, the evening 
classes covered naked-eye, binocular and 
telescope observing, astrophotography 
and astronomical theory. 

“Whenever we set up our telescopes at 
star parties and festivals in the city we're 
always asked what we do for kids, so we 


focus 


organised this course,” says club chairman 
Richard Mansfield. “What was cleat 
the kids loved looking through the different 
telescopes, especially when we had them 
linked fo iPads, phones and computers for 
live viewing," he revealed. 

Course attendees Denise Blair and 
daughter Evie, 10, enjoyed the 
society's observatory west of the city. 

“We went up to the observatory and set 
up telescopes, then locked through them 
at Andromeda and the Moon,” said Evie. 

Other attendees enjoyed learning about 

why stars shine and how planets form. 
"My son is a science geek but we're not 
science parents, so it’s been great for us 
to know things that keep him interested,” 
said mum Alison Thiru, at the course with 
son Namish, 9. 

Bristol Astronomical Society's next Young 
Person’s course will be held on 23 February 
‘ond 2, 9 and 16 March. For more details 
visit www.bristolastrosoc.org.uk 
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© Tweets 


@ 


Rooul 

@UKAstroNerd # Jan 15 
#M45 ~ #ThePleiades ~ Seven 
Sisters. Imaged from 
#O.xfordshire during the winters 
of 2016 & 2017 using a guided 
80mm Refractor. 
@skyainightmag #Astronomy 
#AstroPhotography 


afraid, Stacey. It's probably a mag. +15 
star about 120 areseconds from Sirius 
that’s aligned with it and the Pup, Since 
the Pup is only 10.9 arcseconds from 
Sirius, it’s likely that it’s been drowned out 
by Sirius’s glare in your image, Don’t let 
that put you off though —keep trying to 
glimpse the Pup and you'll get plenty 
‘more great images like this one! - Ed 


The eBay alternative 
In January's ‘Scope Doctor’, Paul Shiels 
about a new mount for his 
Watcher Heritage 130P table-top telescope. 
My solution for a stable mounting was to 
buy a second-hand Leica surveying tripod, 


which you can pick up for 
only £50 on eBay. I already 
had a Sky-Watcher Star 
Adventurer tracking 
mount, which I attached 

to the tripod with a 10cm 
length of 3/8-inch threaded 
rod, a washer and large 
wingnut. The end result 

is rock solid — pertect for 
my tracking kit. 

Dave Hardcastle, via email 


Thanks for the tip, Dave, I've no doubt your 
setup is rock solid: those surveying tripods 
really do look stable. - Ed 


© Tweets 


Roger Hutchinson FRAS 
@roger931 * Jan 8 
The colours of the stars Rigel & 


Betelgeuse shot from London last 
night (7th). 10 shots each with 
successive de-focus. Thanks to 
@willgater & the latest 
@skyatnightmag for the 
inspiration! orion #rigel 
#hetelgeuse #stars 
#ostrophotography #space 
#london #astronomy 
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Meanwhile on 
FACEBOOK... 


WE ASKED: ium flares are soon to be no 
more (see p74). Will you miss them? 


Stuart Atkinson 

I'll really miss them. t's been great fun 
watching them, planning where to look for 
them, trying to get photos of them. Very 
frustrating too, when on exposure ended just 
before the flare appeared, but I've never 
grown bored of them, and they're great for 
showing non-astronomers during public 
outreach events too. 


David Gosnell 
They've been a handy party trick once or 
twice. Will miss them 


Kelvin Ong 

Whenever | head north to my neighbouring 
country, away from the disgusting polluting 
city lights, | chways see these light up the dark 
sky while waiting for a real meteor. 


Creig Mathieson 

The sight of a flare flickering as it passed in 
and out of the shadows cast by the mountains 
of Northern Ireland over the horizon is 
unforgettable, | hope they will send up new 
satellites with mirror coatings to replace the 
Iridium ones. Perhaps if we all campaign to 
bring back the flares! 


Keith Moseley 
Will miss them, Telling the uninitiated to 
watch the sky at certain times made me 
look like a magician 


Peter McCarthy 
Too much light pollution here to see them, 
which isa pity. 


Michael Boschat 

They were interesting and at public observing 
sessions some people thought they saw a 
meteor. | could always tell them what it was. 
Even getting one on a photo was not bad. 


Malcolm Haswell 

| was so pleased to catch one over the 
rooftops a few months ago but they can be 
frustrating to photograph (even with an app 
to predict them). I quess Ill just have to take 
some better shots of the ISS then. 


oops! 

In our feature ‘Go For Launch’ on page 69 of 
the January issue we scid, "CNSA could also 
send the firstever uncrewed sample return 
mission to the lunar necr-side, Chang'e 5...” 
when what we meant was, “CNSA could also 
send its first-ever uncrewed sample return 
mission...". As reader Frank Ellis wrote to 
point out, the first uncrewed sample-return 
mission to the Moon was the Soviet Luna 16 
mission in 1970, which brought back 101g 
of lunar soil from its landing site 150km north 
of Crater Lengrenus. 
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Hotshots 


This month's pick of your very best astrophotos 


Agallery 


containing these 
and more of your 


stunning images 


A The Triangulum Galaxy 


ALEC ALDEN, COLCHESTER, 17, 18, 24 AND 25 NOVEMBER 2017 


Alec says: “This image is a 
combination of the subs from 
two set ups. | had about five 
hours of LRGB subs token in 
September 2016 and I decided 
to odd to these with a further five hours of 
LRGB subs taken in November 2017 with 
my new rig. The processing was carried 
out using Pixinsight, which | find incredible, 
butit is easy to fall into the trap of over- 
processing images. This image came 
together without any problems though.” 


Equipment: Atik 383L+ mone CCD camera 
and Sky-Watcher Evostar 80ED refractor, 
ZWO ASI 1600MM mono camera and 
‘Sky-Watcher 120ED Equinox refractor. 


BBC Sky at Night Magazine says: “We were 
immediately drawn to the beautiful colours 
Alec hes managed to capture in this image: 
red pockets of ionised hydrogen gas from 
stellar formation, mingled with bright blue 
stars. Note too the definition in the spiral 
‘arms and wisps of dark cosmic dust.” 
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About Alec: “In 2013 my family bought me 
my first telescope, a Sky-Watcher Heritage 
130P, | soon found that | wanted a record of 
the astronomical objects | was observing and 
so | quickly moved into astrophotography, 
Deep-sky objects are my preference, although 
I like imaging whatever is visible in the sky. 
My set up allows me to toke imoges with only 
occasional trips out into the cold. As Im now 
retired, this hobby keeps me and my brain 
active and I'm constantly in wonderment at 
the scale of our Galaxy.” 


HOTSHOTS MARCH 29 


Te 
are heavily light 
polluted so. a UHC 
filter and some subtle 
processing were 
necessary to bring 
out the nebulosity. 
V'm very pleased with 
the results and am 
looking forward to 
more clear nights.” 


Equipment: Canon 
EOS 550D DSLR 
camera, Celestron 
C14 EdgeHD 
Schmidt-Cassegrain, 
HyperStar lens, 
‘Sky-Wotcher 

EQS mount, 


Vv Caldwell 14 


A The Wizard Nebula 


DUAN YUSEF, ESSEX, 1 NOVEMBER 2017 
Duan says: “I'd photographed the Wizard in 2016 but | 
wanted to try ond de a better job, so I really went for it 
and managed 19 hours of 10-minute exposures over a 
week. | used the Hubble palette method to combine the 
three colour channels and processed it in Photoshop.” 


Equipment: ZWO ASI 1600MM cooled mone camera, 10-inch truss 
tube Ritchey Chrétien telescope, Sky-Watcher EQ8 Pro mount. 


MATTHEW FOYLE, DERBYSHIRE, 11 DECEMBER 2017 

Matthew says: “This was a difficult image to get from my 
location and required a good night. | imaged for over 12 
hours but had to throw away around two hours: | fell 
asleep in the early hours of the morning and the scope 
wound up pointing through the trees in my back gorden.” 


Equipment: GHY9M CCD camera, Takahashi FSQ-I06ED refractor, 
‘Sky-Watcher EQ8 Pro mount, 
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A The Rosette Nebula 


GERARD TARTALO, LLEIDA, SPAIN, 16 DECEMBER 2017 

Gerard says“ chose this target because | hadn’t 
photographed it before and it’s a beautiful nebula thet fits 
well in my field of view. Perhaps the biggest problem was the 
excessive coma in the stars cround the edges, caused by the 
=U aberration of the Newtonian’s parabolic primary mirror.” 


Equipment: Canon EOS 600D DSLR camera, Sky-Wetcher 150/750 
PDS Newtonian, Sky-Watcher NEQ6 Pro mount. 


~ 


A The Andromeda Galaxy 


A The Horsehead Nebula 


MATTHEW DOWNES, BRIGHTON, 8 DECEMBER 2017 
Matthew says: “This was my first iry atcapturing an 
imoge with my tracker so I'm pleosed with the result. In the 
past, I’ve had to drive for an hour to find dark skies when 
taking Milky Way photos, so when | realised | could get a 
shot like this from my back garden | was over the Moon.” 


Equipment: Nikon D750 DSLR camera, iOptron Skylracker mount, 
70-200mm lens. 
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‘SIMON HUDSON, LONDON, 17 NOVEMBER 2017 

‘Simon says: “The Horsehead is one of my favourite targets. 

added some H-alpha fo punch through the London 

A) skyglow and pick out some fainter detail, Using H-alpha 
LS 9 @ 0s a luminance layer helped solve some of the problems of 
1} imaging from a city and I'm pleased with haw it come out.” 

Equipment: QHY9 mono CCD camera, Explore Scientific ED80 refractor, 
Celestron CGX mount. 
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Star trails 


DARREN FELGATE, 
NORTH YORKSHIRE, 
16 DECEMBER 2017 


of ceroplane trails) 
and edited it using 


P eS, and bring out some 
if rk colour variations in 
: a the stor trails.” 
SS oe Equipment: iPhone, 


a ni a FA tripod, NightCap app 


V Copernicus 
and Eratosthenes 


‘ALEX HOUSTON, CLACKMANNANSHIRE, 
28 DECEMBER 2017 
Sey Alex says: “My intention was fo 
) ==] copture as much of the Moon 
Fb) as possible in two hours ond I 
managed to get 72 AVI files of 
the lunar surface. A section of the mosaic was 
cropped to produce the final image:” 


Equipment: ZWO ASI 120MM-S mono camera, 
‘Sky Watcher Evostar-100ED2 Pro refractor. 


Wa, 


A Tadpole and Flaming Star Nebulae 


GABOR SZENDROI, KENDIG, HUNGARY, 18 DECEMBER 2017 

Gabor says: “As these emission nebulae rise in the evening in December and are 
visible throughout the winter nights, my father and | decided to capture them in a 
wide-field image. Circumstances were ideal for a long session of astrophotography 
and, despite the cold, we managed to get a total exposure time of six hours.” 


Equipment: Canon EOS 700D DSLR camera, GPU 100/635 ape refractor, 
Sky-Watcher AZ-EQ6 GT mount. 


ENTER TO WIN A PRIZE! 


TAR CASTRO Serica min casa a 


Premium IR Pass Filter with AR Coating, designed to deliver sharper lunar and planetary images with mono 
CCD or CMOS cameras www.cltairastro.com * 01263 731505 

Submit your pictures via www.skyainightmagazine.com /astrophotography/gallery or email 
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Lucie Green takes a ‘Yoselloola at how. 
magnetic fields have shaped thé cosmos,” 


f oucan’tsee Ie butit’s, poles are far less important thih the As msiste fields g 580, Earth’sisthe 
g there. All the time, andjall geographic poles that we rely on to align\: onéwe’re most familiar with and its . 
S # “around you. Protecting ie equatorially mounted telescopes. 0 in the electric currents that 
fe youfromharinfulspace _ Consider this, though:the Earth’s \, ~ flowin the molten iron that makes up 
f 3 radiation and preventing _ magnetic field probably made lifé on our planet’s outer core. " 2 
our atmosphere ftom this planet posible, while more distant, S s ¥ 
i being stripped away by solar winds—it's _cosmicmagnetic fields are thereason Planetarymagnetism |. 
A the Earth’s magnetic field. : § that pulsars act like radio lighthouses — Let’s take a'step back and ook at Earth 
& "Formost of us, it hardly ever catches __and vast clouds of electrically conducting. from the surface ofthe Moon. From a 
HY our attention. In observational | gasgetsculptedintostrangeand %, here, we can see the land, oceans and 
$ astronomy, the Earth’s magnetic unusual shapes. atmospheré, What we cain seey however, > 


skyatnightmagazine.com 2018 \ ‘ 5 


MAGNET! Enre Mant 33 


The dynamo effect of the Earth's spinning 
molten core produces our planet's magnetic 
field, which prevents the solar wind from 
stripping away our atmosphere 
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ISTOOK X 2. NASA GODDARD SPACE RIGHTCENTER NASA 


> ishow the Earth’s magnetic field envelops it all 
and extends out into space, For most of the time 
the Moon is inside the Earth’s magnetic field. It 
only pops out for a few days around the time of new 
Moon, When it does, the Moon moves into the solar 
wind — the Sun’s outer atmosphere that expands 
into space at a speed ofa million miles an hour. 

This wind can't penetrate Earth's magnetic field 
and instead slams straight into it. Although this 
interaction is invisible to the human eye, it does 
produce something spectacular: the aurora. As the 
solar wind pushes against Earth’s magnetic field, it 
adds energy to it that accelerates charged particles 
down into our atmosphere. When the particles 
interact with atmospheric gas, they pass their 
energy on and cause the gas to glow. 

The solar wind is blocked from reaching our 
atmosphere because it too contains a magnetic field. 


We've learned that any magnetic field that threads 
through an electrically charged gas (a plasma) is 
tied to that gas; they can’t be easily separated, or 
decoupled, as the process is known, So when the 
gusty flow of magnetised plasma reaches the Earth’s 
magnetic fidld, it flows around it, causing it to 
move and ripple like awindsock in a breeze. This 
property prevents the solar wind from reaching 
our atmosphere and stripping 
on Mars. It also provides us with protection from 
electrically charged cosmic rays. 

This life-preserving property that planetary 
magnetic fields have means thatit’s important 
to consider them when it comes to studying 
exoplanets. So far, we're unable to directly observe 
an exoplanet’s magnetic field. But should a 
technique for detecting them be developed in the 
future, the presence ofa magnetic field around an 


4 Eorth’s magnetic 
field protects us from 
the solar wind, which 
energises particles in 
our atmosphere ond 
produces the aurora 


g it away, as happened 


astronomy 


The journey to uncovering the magnetic fields throughout our Universe has taken many centuries 


Clerk Maxwell publishes a Ss, 
which he unifies the areas of 
electricity and magnetism into 


using scientific methods, publishes 
work in a volume titled 
De Magnete. 
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Sora Kristian Birkeland 
begins building ‘“Terrellas” (little 
Earths) to test his theory that the 
aurora are formed by electrons 


asingle theory. hitting Earth's magnetic poles. 


¥ Flux ropes, magnetic 
fields arching between 
sunspots, can be revealed 
by the glowing, charged 
gas tracing their paths 


1908 - American astronomer 
George Ellery Hale discovers 
magnetism on the Sun, provi 
the first evidence of magnetic 
fields beyond the Earth. 


exoplanet islikely to influence which ones become 
targets for further study. 

The discovery of the Sun’s magnetic field came 
in 1908and was made by American astronomer 
George Ellery Hale. It’s impossible to look for and 
study cosmic magnetic fields without the ability to 
detect them from a distance using electromagnetic 
radiation. In 1896, Dutch physicist Pieter Zeeman 
Was carrying out experiments when he found that a 
strong magnetic field could affect the light given off 
bya “luminous vapour”, The spectral lines emitted 
the vapour were broadened or, in extreme cases, 
split into several components. In a paper published 
in 1897, Zeeman suggested that his discovery might 
beused to detect cosmic magnetic fields. 


1942 - Swedish physicist Hannes 
Alfvén theorises that when a 
jing magnetic field threads through 
an electrically conducting gas, 
they become inseparable. 


MAGNETIC FIELDS MARCH 35 


Indeed, it was this technique that was used by 
Hale to detect the magnetic field of sunspots. The 
Zeeman effect also polarises the light in particular 
ways that can be used to understand thestrength 
and direction of the distant magnetic field, allowing, 
astronomers to probe distant magnetism by 
studying electromagnetic radiation. 

In fact, the Sun allows us to investigate c 
magnetism up close. Observations of the Sun 
provide a fantastic level of detail that really shows 
us how dynamic stellar magnetic fields can be, The 
Sun has an overall magnetic field that connects 
the north and south magnetic poles, which are 
close to the heliographic north and south pokes, 
as they are on Earth. 


Small-scale magnetism 

But closer inspection of the solar atmosphere 
reveals arches of magnetic field connecting pairs 
of sunspots and twisted magnetic field structures 
known as flux ropes. These ropes are revealed 
because glowing, electrically charged gas traces 
them out, similar to the way iron filings sprinkled 
around a bar magnet align themselves to the field 
lines. Ifyou watch the Sun over time you'll see that 
these magnetic structures are always changing 


smic 


and often erupt into the $ 
spatially resolved dynamic activity, powered by 
magnetism, gives us a glimpse of what other stars 
are also up to. And it’s not just main sequence stars 


olar System. The Sun’s 


that have important magnetic fields, 
Pulsars are a sub-set of neutron stars. Formed 
from the collapsed cores of high-mass stars that 


2012 - After 35 years travelling 
through space, the Voyager 1 
spacecraft finally exits the Solar 
System as it leaves the Sun's vast 
bubble of magnetism behind. 
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» have undergone a supernova explosion, they 
spin extremely rapidly. As they spin, they flash 

out pulses of radio waves, asif they were cosmic 
lighthouses. Some of them flash many times a 
second. When Jocelyn Bell-Burnell discovered 
pulsars in 1967 they were viewed as curious objects 
and jokingly labelled LGM for Little Green Men. 
But the radio flashes can be understood if you 
combine a very rapidly spinning star with a 

strong magnetic field. 

Asa dying star collapses, its magnetic field is 
also drawn in with the material of the star itself, 
intensifying the field strength to a trillion times 
that of the Earth’s. The presence of the field causes 
charged particles to gyrate around the magnetic 
field lines and when this happens, radio waves can 
be created. The radio signal will be concentrated 
at the north and south magnetic poles of the 
neutron star. The final ingredient in the making of 
a pulsaris to have an offset between the star’s axis 
of rotation and the axis connecting the magnetic 
poles. This means that as the neutron star spins. 
the radio beam will sweep across space and our 
ect it. In fact, neutron: 


radio telescopes can de 


stars are record holders when it comes to 


magnetism: another sub-set of these stars 
harbour the strongest magnetic fields in the 
Universe, a thousand times stronger than that of 
the pulsars. These objects are rather unsurprisingly 
known as magnetars. 


4 The spinning of Earth’s 
hot, molten interior keeps 
its magnetic field strong, 
whereas Mars’s cool, solid 
core makes its magnetic 
field much weaker 


Galactic magnetism 

‘The magnetic field of Earth and the magnetic field 
of the Sun, thanks to the solar wind, are not the 
only fields we find ourselves immersed in. Our 
Galaxy, the Milky Way, has a magnetic field too, 
albeit with a strength tens of thousands of times less 
than that of the Earth's. What the galactic field does 
have in common with the Earth, though, is that 
rotation is at the heart of its existence. 


4 A pukar’s beams swoop 


‘across space because the 
axis of its magnetic poles 
isn’t aligned with its axis 
of rotation 


Magnetic fields in astrophysical objects are 
created by dynamos, a mechanism in which 
the rotation of an electrically conductive liquid 
(such as the molten iron in the core of a planet) 
is converted into magnetic energy. In this way, 
how fast an astronomical object spins isan 
important aspect of magnetic fields and dynamos. 
In this context we can understand why Earth h 
a relatively strong field whereas Mars, once thought 
tobe more Earth-like than it is today, doesn’t. Inside 
Earth, the rotating molten shell means its dynamo is, 
still acting. Mars, on the other hand, had a dynamo, 
but it ceased acting when the interior of this smaller 
planet cooled and solidified, leaving only a remnant 
of its magnetic field locked up in its rocks. 
When it comes to timescales, stars and planets 


can take anything from hours to weeks to complete 
a single rotation, But these bodies have been around 
for so long that plenty of time has passed during 
their lifetimes to sustain and even evolve their 
magnetic fields. For example, the Sun rotates once 
every 27 days and has been around for 4.5 billion 
years, Assuming that the rotation rate has been 
constant during all of this time, the Sun could have 
spun over 60 billion times. This isn’t the case when 
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¥ The Milky Way has its 
‘own magnetic field but the 
Galaxy's spin isn't solely 
responsible for it 


it comes to galaxies though. Take the Milky Way: 
our Galaxy rotates once every few hundred million 
years, which means there has only been time for 

it to make a few hundred rotations. So, whilea 
dynamo is important for our Galaxy, there are other 
additional processes that are making an impact and 
which still need to be understood, 

In 2017, a team led by scientists from the Max 
Planck Institute for Radio Astronomy in Germany 
published work showing that galaxy observations 
can be used to investigate magnetic fields when the 
Universe was much younger too. Their study of 
a galaxy that is nearly five billion lightyears away 
allows us to lookback into the early Universe to 
study the history and evolution of magnetic fields, 
providing insight into a question that astronomers 
have long wanted to answer: how long have 
magnetic fields existed for? 

Magnetic fields are magnificent and common 
across the cosmos. From planets and stars, to 
galaxies and beyond. Along with gravity, magnetism 
is responsible for shaping and controlling what we 
observe, So, next time youlook up ~ no matter what 
you're looking at~ remember the invisible force that 
is helping shape our Universe. @ 
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A collision between two neutron stars and 
the effects observed in the aftermath have 
‘opened up a new way for astronomers to 
scrutinise astronomical events. 


» 
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A revolution that began with Segre teen 
insight that 
eutron stars is taking place fer eaesdinesty howe 
nomy. Will Gater looks at Sater ne cere 


of gravitational waves — ripples in the 
fabric of space-time that propagate from moving 
celestial bodies and violent events such ag the 
merging of two black holes of neutron stars, 

But despite the astronomical possibilities 
gravitational waves grant us, itwas another, more 
recent, observatiori that opened ipa new field of 
space science. That new field is multi-messenger 
astronomy, in which the secrets of the Universe are 
revealed through detecting and observing not only 
electromagnetic radiation, but gravitational waves - 
and other celestial phenomena too. Andits story 

- begins around lunchtime; in August last year.» ” 


_ how electromagnetic and 
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» At 12:41 UT on 17 August 2017, the Laser 

Interfe 

(LIGO) detectors in Washington and Louisiana, 

USA, sensed a gravitational wave washing over their 

respective sites. What happened next would thrill 

researchers and set offa dramatic chain of events. 
Mere seconds later, in space, NASA’s Fermi 


ometer Gravitational-wave Observatory 


Gamma-ray Space Telescope and ESA’s International 
Gamma-Ray Astrophysics Lab (INTEGRAL) satellite 
both caught a burst of gamma-rays emanating from 
somewhere in the southern celestial hemisphere. 
Could the two things be related? 

“Less than a minute after the gamma-ray [burst] 
was picked up by the Fermi team, they notified 
everyone else that they'd seen something interesting 
and gavea rough sky map of the location,” recalls 
Dr Michalis Agathos, a LIGO-Virgo Collaboration 
researcher based at the University of Cambridge. 


The scramble to correlate 

As news of the gamma-ray burst started to reach 
astronomers around the world, the LIGO researchers 
were already analysing the wave their detectors had 
sensed, which they'd now catalogued as GW170817. 
Like the Fermi and INTEGRAL teams, the LIGO 
researchers notified collaborators at astronomical 
organisations around the world with access to 
telescopes observing across practically the entire 
electromagnetic spectrum. 

Astronomers and gravitational wave researchers 
have started to work together like this in recent years 
in the hope of observing electromagnetic radiation 
(beit visible light, radio waves, X-rays or gamma. 
rays) from the events that trigger gravitational waves 
and send them ripplingacross the cosmos. Such an 
observation of electromagnetic radiation had never 
been made alongside a gravitational wave before but 
now, with GW170817, the LIGO-Virgo team worked 
with great urgency to notify their colleagues who had 
spotted the Gamma-ray burst. 

“We already knew that the Fermi team had 
circulated [news of the Gamma-rays] so everyone 
at LIGO worked hard to get [details of GW170817] 
out fast with as much accurate information as 
possible,” says Agathos, 

Using data froma third detector, Virgo in Italy, 
the researchers were able to narrow down the area 
of the sky that GW170817 had come from. “When 
we cross-checked our sky map with that of Fermi, 
which was relatively wide but still narrowed down 
the location to a few hundred square degrees, we 
noticed a significant overlap. That encouraged people 
to believe that this was something that may be picked 
up by other telescopes,” says Agathos. 


skyatnightmagazine.com 2018 


SIMIC 


On the ground, the professional observatories in 
Chile slewed towards the area specified by the LIGO 
Virgo team, picking out a new pinprick oflight in 
NGC 4993, a galaxy around 130 million lightyears 
away. Meanwhile in orbit, both the Hubble Space 
Telescope and NASA's Swift satellite spotted it too, 
while the Chandra X-ray Observatory would later 
detect X-rays streaming from the same location. One 
estimate from the European Southern Observatory 
suggests that around 70 observatories saw the 
glowing dot that had appeared in the distant galaxy. 
More significant than the large number of eyes on 
the new spot of light, however, is what the diversity 
of observations constituted. 


4 Main image: it took 
just 12 hours for scientists 
to determine that the 
gravitational wave 

and gamma-ray burst 
hod originated from 

the galoxy NGC 4993, 
where they also spotted 
an associated kilonova 
(circled). Inset images: the 
Hubble Space Telescope 
was able to observe the 
kilonova as it faded over 
the next few days 
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4 Astronomers could narrow the origin of each wave 
detection to the coloured search area, but help from Virgo 
allowed thom to pinpoint GW170817 more precisely 


For the very first time, researchers had caught both 
electromagnetic radiation and gravitational waves 
emanating from an astronomical phenomenon. And 
with the data they'd amassed, the science of multi: 
messenger astronomy — of studying distant celestial 
objects by examining more than just the light they 
emit ~ took vast leap forward. 

As had long been hoped, decades of technological 
improvements had brought gravitational wave 
detection to the point where it could work in 
concert with all kinds of observatories to provide 
astronomers with a new way to scrutinise 
astrophysical processes. And nowhere was this better 
demonstrated than in the revelations that came from. 
the analysis of the GW170817 event. 


Looking beyond the wave 

“The data that we see in [a] gravitational wave 
detection is ina waveform,” says Agathos. “You 

can secit as a wave that evolves in a certain way and 
the structure of it gives you information about the 
source that generated it. 

Analysis of the GW170817 gravitational wave 
suggested that the event which had produced it was 
a violent collision between two neutron stars that 
had been spiralling in towards each other. When 
the two stars finally collided, the force of the impact 
shuddered the fabric of space-time, sending the 


oss the cosmos. It 


gravitational wave rippling ac 
also illuminated their host galaxy with a powerful 
blast of radiation — the light the world’s telescopes 
picked up in August. + 


GW170817 


a multi-messenger view 
These images show how different 
observatories and telescopes saw the 
light from the neutron star merger of 

17 August 2017, as well as a visualisation 
of the LIGO gravitational wave signal 
from the event. 


‘Optical (Very Large Telescope) 


Infrared (Spitzer Space Telescope) 


BE Ultraviolet (Swift Observatory) 


im X-ray (Chandra X-ray Observatory) 
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“This revelation from the 
study of GW170817 was 
the first triumph of multi- 
messenger astronomy, but 
it wasn't the only one’ 


> The identification of a neutron star binary system 
as the origin of GW170817 was important in itself, 
‘The initial flash that the Fermi telescope saw was a 
phenomenon known asa short gamma-ray burst. 
Short gamma-ray bursts had been observed many 
times prior to the GW170817 event and one of the 
theories that astronomers had put forward for what 
causes them was the merging of neutron stars. 

With Fermi’s observation of the short gamma-ray 
burst and a simultaneous detection of a gravitational 
wave produced by a collision of neutron stars, 
astronomers now had a key piece of evidence to 
support that theory. 


where some of the heaviest elements in the 
Universe come from, 

“Once you have the spectrum you can infer 
things about the [chemical] composition of the 
matter that you're observing,” says Agathos. 
“The fact that we saw spectral lines of certain 
elements in this detection indicated that a big 
portion of elements, such as gold, platinum, 
uranium or other heavy elements, [are] actually 
produced in this type of process. This had been 
an open question for decades.” 

Those heavy elements were flung out by the 
explosion observed by the follow-up telescopes 


The kilonova question 
‘This revelation from the study of the GW170817 
gravitational wave was the first triumph of multi- 


messenger astronomy, but it wasn't the only one. 
‘The telescopes observing the electromagnetic 
radiation from the explosion caused by the two 
neutron stars colliding were able to capture spectra 
of the event. In doing so they were able to shed 
light on one of the great enigmas in astrophysics: 


~a powerful blast known asa ‘kilonoya’, which 
astronomers had for many years suspected would 
occur when two neutron stars smash together. 
Kilonovae are fainter and release less material than 
supernovae, but as they dim rapidly they're much 
more tricky to catch, 
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Neutron stars andkilonovaearen't the only thi 


While astronomers eagerly await further 
multi-messenger observations of kilonovae 
and perhaps supernovae too, there are 
other fields of astrophysics and cosmology 
in which gravitational wave detections 
should provide extraordinary insights. Such 
studies will naturally build on ond illuminate 
more fully decades’, if not centuries’, worth 
of understanding from electromagnetic 
radiation observations, but in some coses 
they will also explore astronomical 
phenomena that simply cannot be studied 
by examining light of ony wavelength. Black 
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hole mergers, which don’t give off light and 
which LIGO has sensed sevaral times 
already, are perhaps the most obvious 
example, but there are others: 

“If our gravitational wave detectors get 
sensitive enough we may be able to detect 
signals from the very early Universe,” says 
Dr Michalis Agathos. “The picture that we 
have of the very early Universe at the 
moment comes mainly from the Cosmic 
Microwave Background. This is basically 
the light that streamed freely from the 
earliest stage when the Universe became 


Might we one 
day detect the 
gravitational waves 
that began at almost 
the same instant as 
the Big Bang itself? 


ES AWAIT 


ings Multi-messenger astronomy could help reveal 


transparent to light, about 350,000 years 
after the Big Bang.” Gravitational waves, 
however, were able to move unhindered 
through the opaque cosmos long before 
this. "IF you do the calculation, you'll see 
that gravitational waves started travelling 
freely and unperturbed from the first billionth 
of a trillionth of a trillionth of a second after 
the Big Bang. This is ¢ really amazing 
prospect: if you'te able to detect 
gravitational waves from the very early 
Universe you'll basically probe the very 
beginning,” says Agathos 


4 Neutrinos can travel 
vast distances without 
interacting with any 
matter, which makes 
them difficult to detect 


4 The few confirmed 
neutrinos that have been 
detected were picked up 
moments before the light 
from Supernova 1987A 
reached Earth 
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‘Sometimes you can see objects that have 
characteristics which would have looked like the 
theoretical models put forward for a kilonova,” 

says Dr Kate Maguire, an expert in supernovae from 
Queen’s University, Belfast. “But because they fade 
away very quickly from their brightness we never 
had good datasets.” 

Indeed, the multi-messenger nature of the 
GWI170817 ebservations was crucial to positively 
identifying it as the kilonova predicted by models, 
“This is the first object that’s conclusively a kilonova, 
because we have the gravitational wave detection of 
the two neutron starsmerging,” adds Maguire. 


More messages 

Astronomers hope to make more multi-messenger 
observations of kilonovae in order to get a better 
understanding of these events. But future multi- 


messenger astronomy studies may also offer new 
insight into their more energetic cousins, supernovae, 
as well. And that’s because there’s another type 

of ‘messenger’ to pick up, a messenger that wasn't 
detected in the GW170817 event but one that could 
reveal the inner workings of these violent stellar 
detonations: neutrinos, 

Neutrino particles can be produced in the 
powerful core-collapse supernovae that occur when 
a massive star dies, but they’re extraordinarily hard 
to detect and require specialist detectors, such as 
the IceCube Neutrino observatory located at the 
South Pole. “We've only seen neutrinos from one 
supernova, 1987A, and that was 20 neutrinos out 
of [a theorised total of] 10%” says Maguire. 


7 Ateam of around 300 physicists search for neutrinos 
using the IceCube Observatery at the South Pole 
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Nevertheless ifa supernova went off in the Milky 
Way and enough neutrinos could be detected 
from the blast, along with gravitational waves and 
electromagnetic radiation, it would be a pivotal 
observation. “The neutrinos would tell us about 
the explosion mechanism of the core-collapse 
supernova,” explains Maguire. “The gravitational 
wave detection would be very nice for tying down the 
properties of the system, such as the mass. And we'd 
have the electromagnetic radiation as well 
it would be a supernova in our galaxy we'd beable to 
get very detailed observations. It would be incredibly 
exciting if we were able to do that.” 
/ith LIGO coming back online later this year, 
professional astronomers will be preparing to jump 
into action when another gravitational wave signal 
is detected. But there’s another development on the 
horizon that should excite amateur astronomers too. 
In the future, the private notifications that the LIGO 
team send out to collaborators alerting them to a 
potential new gravitational wave event will be made 
more widely available. 

“One cannot exclude the possibility that certain 
sources may be observable by amateur astronomers 
with decent telescopes,” says Agathos. “For instance 
the host galaxy of the first neutron star binary 
[merger] detection was something in the region of 
[mag,] #12.4and the source itself was not much 
dimmer. With a decent telescope, if you're lucky 
enough and you're ina place where the sky is dark 
and clear, you may actually be able to discover things 
before the large telescopes do. 

The future of multi-messenger astronomy 
will certainly involve advanced, professional 
observatories and rapid-reaction, wide-field 
telescopes working alongside gravitational wave and 
neutrino detectors, But in among the authors of 
forthcoming studies they produce, we may well also 
see the names of dedicated amateurs working from 
their own back gardens. @ 
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For those of us unable to see the 
aurorce, there's another way to 
experience theeffects of the solar 
wind on Earth’s atmopshere 
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Creating a homemade 
magnetometer allowed 


Stuart Green to keep a record 
of space weather, despite cloud 
and his southerly location 


ABOUT THE WRITER 


‘A composite 
materials engineer, 
Dr Stuart Green 
isa keen solar 
astronomer and 
space weather 
enthusiast 


arth is bathed in a constant stream of 
‘energetic particles originating at the 
‘Sun. This solar wind ebbs and flows, 
and occasionally explodes in a coronal 
mass ejection, throwing bil 
tonnes of our star's plasma into space, 
which impacts on Earth’s magnetosphere — our 
protective magnetic bubble. The result is bright 
and beautiful aurorae, the luminous splendour 
of which is our only visual confirmation of this 
Earth-Sun connection. For those fortumate 
enough to ess spectacle, the lasting 
impressionis one of awe at its magnificence. For 
the rest of us, such events are lost save for the 
images available online, through which we can 
only experience the aurorae vicariously. 

A few years ago I was looking for a way to 
establish a degree of connectivity with the Sun 
that was otherwise unavailable to me in my lower . 
latitude location in the UK. That’s when I thought 
about building a magnetometer. Not only does the 
solar wind create the aurora, but in the process of 
being deflected by our protective magnetosphere, 
it also imprints its signature upon our protective 
bubble. This is detectable at any point on our 
planct with a magnetometer, which picks up the 


lions of 


magnetic signature as it fluctuates according 
tothe strength, speed and magnetic orientation 
of the passing plasma. 

Magnetometers can be purchased commercially, 
of course, but my interest lay in building one 
forthe fun of it and for the challenge. The basic 
scheme of the designis a highly sensitive magnetic 
sensor, an ultrasonic emitter, an ultrasonic-to- 
audio frequency converter and a computer with 
asound card and Spectrum Lab audio spectrum 
analysis software for data logging. 


Astable environment 

At the heart of this setup is the magnetic sensor. 
Called a fluxgate, these sensors can be extremely 
sensitive and are perfectly suited tomeasuring 
the tiny perturbations in the local-magnetic field * 
caused by space weather. The particular sensor 
used provides an outputfrequency that varies 
according to the strength of the magnetic field. - 

As well asresponding to the magnetic field, the 
output frequency also changes with temperature, 
so the sensor has to be located in a temperature- 
stable environment. My sensor is buried in my 
garden about 0.5m below the surface. Itis also 
protected bya waterproof housing made from 
40mm diameter plumbing pipe fitted with end 
caps sealed using suitable solvent. 

The sensor is positioned almost perfectly level 
ona poured concrete base and points along Earth’s 
magnetic east-west direction. It’s also sited away 
from any stray magnetic fields that might be 
created by local electric cablesand equipment. The 
fluxgate sensor’s power supply also has to be stable 
toavoid spurious readings, somine is linked to a + 
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Ultrasonic emitter 
“ 


» linear voltage regulator that converts 9V DC from 
a mains transformer toa stable 5V DC supply. 

When pointing east-west, the output from the 
fluxgate sensor is a train of +5V square wave pulses 
ata frequency in the range of 60-70kHz, which 
is significantly above the operating frequency of 
any standard computer sound card, So I turned to 
equipment intended for zoology and connected the 
output of the magnetic sensor to a bat detector with 
an ultrasonic transducer emitter. 

Bat detectors are designed to convert ultrasonic 
bat calls into audio frequencies that we can hear. 
Commonly this is accomplished by a process called 
heterodyning, in which an internally generated, 


| Ultrasonic to audio converter 


Prection 


tuneable reference frequency is mixed with the 
varying ultrasonic input signal from the bat to 
create audible sound at a frequency equal to the 


difference between input and reference frequencies. 


Frequency range 

For the purposes of magnetometry, this frequency 
difference should be tuned to a single audible tone 
that can be recorded with a standard computer 
sound card. | found 3-4kHz to be a suitable range. 
‘The other advantage of using a bat detector is that 
the audio outputis of good fidelity, meaning that 
subsequent data analysis can beaccomplished at 
high resolution. For this project, I used a detector 


4 Temperature stabil 
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‘spectrum analysis sol 


4 The magnetometer i: 
made up of « magnetic 
sensor in a protective 
housing, an ultraso: 
emitter, an ultrasonic to 
‘audio frequency converter 
(the bat detector) and 

‘a computer to capture, 
record and display the 
data using free spectrum 
analysis sofware 


vital, hence the magnetometer (left) is housed in a vaccuum flask (centre), which is kept inside cool box (right) 
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Once the data from the solar wind hitting Earth's magnetosphere 
has been collected, it's possible to create an audio file from it 


Taking things a step further with on online algorithm, it’s possible to convert the output 
magnetic field strength data into sounds using the MIDI (Musical Instrument Digital 
Interfoce) protocol. In this process, each field strangth value is converted to « MIDI 
value representing a particular musical note, which is then fed into music production 
sofware to prepare an audio track. 

MIDI allows any digitised instrument to be assigned to play the note, although my 
preference is to use a synthesised wind sound to represent the solar wind. In reality, 
the data relate directly to local magnetism, not to the solar wind, yet to hear the 
sounds generated by such a method is evocative as ane imagines the stream of 
particles pushing against our protective magnetic field, accasicnally entering to 
create the ethereal aurora. 

Once the magnetic declination date generated by my magnetometer was sonified, 
it could be synchronised with a timelapse video of the aurora borealis to create an 
audio-visual experience similar to this one: bit.ly/2n9ohFo. The correlation between 
the video, created by Kai-Maeius Pederson in Tromso, Norway, and the audio is nat 
perfect - probably because of the physical separation between it at the sound 
recording in the UK — but there is a satisfying degree nevertheless, Mare sanified 
geomagnetic data can be found at bit.ly/2n9rHel 


between logged events can be selected; I use a one- 
second cadence for high resolution work anda 
150-second cadence for standard resolution work, 

Analysing the data involves converting 
frequency to magnetic field strength (more 
accurately magnetic flux density in nano-Tesla) 
using conversion factors provided by the sensor 
manufacturer, and then charting the result asa 
function of time. 

Asit turned out, my magnetometer needed a 
few refinements to make it more consistent with 
professional data, in particular better temperature 
control of the bat detector. The output from the 
detector was being significantly impacted by 
small ambient temperature fluctuations that were 
imprinting on the output frequency. It was only 
when the detector was placed in a temperature- 
defined environment (inside a vacuum flask, 
inside a cool box fitted with a vivarium heater 
mat at acontrolled temperature) that the output 
met the professional readings. 

‘The output from such a relatively simple device 
is remarkably consistent with data generated by 
professional geomagnetic monitoring stations such 
as Eskdalemuir, operated by the British Geological 
Survey, and its sensitivity and resolution certainly 
compete favourably for the hobbyist with the output 
from magnetometers costing considerably more. 


“| now have that connection 
with the cosmos that | was 
looking for, with data 
streaming into my PC 
constantly, capturing the ebb 
and flow of the solar wind" 


with an internal crystal oscillator for precision and 
to minimise any frequency drift. This detector is 
usually powered by a set of batteries, but as that 
only provided a battery life of less than 24hrs, the 
batteries were swapped for another stabilised 

DC feed from the 9V mains transformer. 


Gathering data 

With the detector set up I was ready to log data, 
and for this I used free software called Spectrum 
Lab, written by Wolfgang Buescher (www.qsl. 
net/dl4yhfispectral.html), This enables the data 
stream to be displayed as a continuous chart as 
the day progres: 


he software can also send 
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measured frequency data to a computer hard drive 
at preselected intervals, together with a time and 
date stamp, building up a database throughout an 
entire geomagnetic event. Later, this database can 
be exported as a CSV file and copied into an Excel 
spreadsheet for further analysis. Any time period 


Print out apdf with 
further details about 
this project and 

schematic diagrams 


Having established my homemade magnetometer 
J now have that connection with the cosmos that 
I was looking for, with data streaming into my PC 
constantly, capturing the ebb and flow of the solar 
wind and occasional coronal mass ejection that 
buffets our planet. @ 
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clock and it starts tracking 
immediately 
sono. e150" 
AmegondiniTsc 
56106 £13. 
dmegon Mnirack LX 
amera and tepad earn more no Astroshop.co.u 


Entorthe product number in thesearch field 


ISN'T THIS ASTRONOMY 
PHOTO AMAZING? 


Using the Omegon MiniTrack LX2 mount, 
you too can successfully take such wide- 
field photos. This fully mechanical mount 


works using clockwork alone. No electricity, 
no charging and no batteries are required. 
Just put the mount onto a tripod, attach your 
camera, and windit up. You are then free to 
take beautiful wide-field images of the night 
sky with your camera. 


‘The'Big Dipper & Catascio Rock ~ Photo: Cristian Fattinnanzi 


Q Address ®& Phone & Mail yy Actro co 
stashop <o.uk- c/a nimax Gm 6 a ines LFF \stroshop.co.uk 
Giteilenbalstate® “B689SLandserg Gamay +49 8191 94049-61 —_service@astroshop.couk soo 
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‘Stephen Tonkin's 
BINOCULAR TOUR 


Turn to page 60 for six 
\._ of this month’s best _// 


Written by 

PETE LAWRENCE 
Pete Lawrence is an 
expert astronomer 
‘and astrophotograper, 
‘and a presenter of 
The Sky at Night on 
BBC Four. 


The 


SKY GUIDE DON’T 
MISS... 
Two close 
conjunctions of 
Venus and Mercury 
> Lunar occultation 


of the Hyades 

g There’ 's an opportunity to watch the occultation The Zodiacal Light 

é of two bright stars this month as the Moon 
passes in front of Regulus and Aldebaran 
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6 6 « MARCH HIGHLIGHTS 


2 2% 2428 
9 30 (31 


THURSDAY 
(a) Regulus (Alpha (cx) 
Leonis) is occulted 
1 by the virtually full Moon 
at 06:06 UT from the 
centre ofthe UK. Reappearance 
‘occurs after the Moon and 
Regulus have set. 


SUNDAY 


Catch the 34% 

waning crescent 
Moon rising just after 
04:00 UT and you 


should be able to spot mag. +09 
Saturn a [ittle under 2° beow and 
to the southwest of it. 


SUNDAY 


Mag. -3.8 

Venus, +0.4 
Mercury anda 
slender 1%lit 


waxing crescent Moon form a 
straight line low in the west after 
sunset. Venus should be easy 10 
spot: Mercury is 3.8° above and 
to the right of it, while the Moon 
is 4.5° below and to the left. 


FRIDAY 


The full Moon that occurs 
at 00:52 UT this morning 
is the First of two that will 


occur in March. 


TUESDAY 


Your guide to the night sky this month 


SUNDAY 
@ Mer appecrs 
@; 1? from Venus in 
the evening tly. Mag. 
=38 Venus acts as a 


beacon fo locate Mercury, but the 
Solar System's innermost planet 
stands its ground against the 
‘evening twilight foo, shining 


ow no moonlight fo interfere, the 


GB a ievesenig: ae agioat ine 
to tke our tricky challenge on page 61. 
This month we're locking for the subtle 


cone-shaped glow known as the Zodiocal Light. 


FAMILY STARGAZING ~ 1, 22 MAR: 


There are two lunar occultations of bright stars this 

month, These are exciting to watch and great fun to 

observe: see page 52 for timings. The occultation of 
Regulus on 1 March requires an early start while that of 
‘Aldebaran happens around midnight on 22 March. Binoculars 
or a telescope fitted with a low-power eyepiece are great ways 
to watch bright star occultations. Even with these instruments, 
make sure you keep your eyes peeled though, because the actual 
disappearance happens in the blink of an eye! 
www.bbe.co.uk/cbeebles/shows/stargazing 
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< TUESDAY 


The centre of the 
Sun crosses the 
celestial equator 
cat 16:15 UT, 


passing from the southern to the 
northern celestial hemisphere. 
This is a point in time known 

as the Northem Hemisphere’s 
spring, or Vernal, equinox. 


TUESDAY > 


It should 

be possible 
to see the 
cloir-obscur 


effect known as the Jewelled 
Handle on the Moen this 

morning, Conditions are ideal 
around 01:00 BST (00:00 UT). 
The effect occurs when the tops of 
the Montes Jura around Sinus 
Iridum catch the morning Sun. 


THURSDAY 


© kerina 
On janet 

Mercury reaches 

grectest eastern 


elongation today when it will 
‘appear to be separated from 
the Sun by 18.4° 


MONDAY P 


Mars is 

currently 
located between 
the Lagoon 


Nebula, M8, and the Trifid 
Nebula, M20. It should be 
possible to spot this 
arrangement from around 
03:30 UT. Mag. +0.5 Mars 
will appear low in the 
southeast at this time, 


WEDNESDAY > 


This morning's 
71% waning 
gibbour Moon 
lies 4.75° north 


of mag, ~2.1 Jupiter. Both 
objects are located in the 


constellation of Libra at 


SATURDAY 


Today, it's 

the turn of 
mag. +0.7 Mars 
to be close to the 


Moon. Spot the Red Planet ond 
the 43% waning crescent Moon 
3.5° apart shortly after rising, 


NEED TO 


KNOW 


The terms and symbols 
used in The Sky Guide 


UNIVERSAL TIME (UT) 
AND BRITISH SUMMER 
TIME (BST) 

Universal Time (UT) is the 
standard time used by 
‘astronomers around the 


low in the southeast just after 
03:00 UT. 


this time and can be seen 
due south at 04:30 UT. 


world. British Summer 
Time (BST) is one hour 
chead of UT. 


RA (RIGHT ASCENSION) 
AND DEC. (DECLINATION) 
These coordinates are the 
night sky’s equivalent of 
longitude and latitude, 
describing where an object 
is on the celestial ‘globe’. 


FRIDAY 


With the Moon 
‘absent in the 

night sky, this is 
agrect time to 


try for our Deep Sky Tour 
forgats listed on page 63. This 
month, were taking o look at 
objeds in the eastern part of 
Canes Ventatici. 


SATURDAY 


@qy he new 
@ Koon 
males tisa 
rect time 


explore the region of sky known 
«as the Realm of Gdlaxies, lying 
in the asterism known as the 
Bowl of Virgo, This is where 
you'll find the asteroid 18 
‘Melpomene, which you can 
read about on page:59. 


Objects marked with 
n are perfect for 
showing to children 


NAKED EYE 
© low 20 minutes for 
your eyes to become 
dork-adapted 


i FAMILY FRIENDLY 
thi 


ro} PHOTO OPPORTUNITY 
Use a CCD, planetary 
camera or standard DSLR 


BINOCULARS 
© 10450 recommended 


‘SMALL/ 

MEDIUM SCOPE 
Rellector/SCT under 6 inches, 
refractor under 4 inches 


LARGE SCOPE 
Reflector/SCT over 6 
inches, refractor over 4 inches 


<4 THURSDAY SATURDAY 


The Locate the 

27%-lit @ icon with 
Moon moves a telescope at 
through the around 17:00 


Hyades open cluster after UT and see if you can spot the 
sunset, passing north of the ray across the floor of crater 
Vehape's southern arm. Barrow. A daylight sky will make 
Occulted stars include things a litle harder, but it should 
Aldebaran, which vanishes still be possible to see the effect. 
after 23:30 UT and reappears 

at 00:15 UT on 23 March. 


SUNDAY 


A‘ 01:00 UT 
this morning 
the clocks go 
forward by one 


hour, marking the start of British 
Summer Time in the UK. 


SATURDAY > 


Like January this 
year, March has 
two full Moons 

cond the second 


‘occurs today. Although not the 
original meaning of the term, 
the second full Moon in a month 
is known as a Blue Moon. 


GETTING STARTED 
IN ASTRONOMY 


If you're new to ostronomy, 
you'll find two essential 
reads on our woksite. Visit 


htip://bit.ly/10_Lessons for 


First_Tel for advice on 
choosing a scope. 
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DON'T MISS 


Lunar 


occultations 


WHEN: 15 minutes prior to 
occultation times mentioned 


The Moon presents a disc with 
an apparent diameter ofhalfa 
degree. Despite how large it looks 


in your mind’s eye, this discis actually 
quite small. Asan example, look to the 
west after the sky darkens, where you'll 
find the Pleiades open cluster. If you're not 


nd the line of 


sure how to identify this, ex 
Orion’s Belt to the right. Keep going past 
the bright orange star Aldebaran and 
eventually the line brings you to the 
Pleiades. Two full Moons would fit 
side-by-side across the longest dimension 
of this cluster. 

The Moon occults two bright stars this 
month. The first occurs on the morning of 
1 March when the virtually full Moon 
closes in on mag, +1.3 Regulus (Alpha (ct) 
Leonis). It reaches the star with the dawn 
twilight well under way and despite the 
brightening sky, the disappearance at 


Aldebaran 


Disoppeorance 
cat 06:00 UT 
on 1 March 

° 


THE BIG THREE 


The three top 
sights to observe 
or image this month 


4 The Moon's phese at the time of the occultation: 99% waxing; Regulus's appearance has been 
exaggerated for clarity. Times correct for the centre of the UK 


06:00 UT should be fair 
The reappearance at 06:51 UT is another 
matter altogether. Apart from the fact that 
both the Moon and Regulus will be 
approaching the west-northwest horizon 
at this time, the Sun will also be about to 
rise, Regulus can be seen in daylight but 
being low down in the sky may make 
spotting the reappearance challenging. 


io observe, 


Disoppearance at 23:36 UT, 22 March 
Reappearonce at 00:15 UT, 23 March 
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4 The Moon's phase varies from a 29% lo 31% waxing crescent as il passes through the Hyades 


75 Tauri 
Disappearance at 20:14 UT, 22 March 
Reappearance at 21:12 UT, 22 March 


The second occurs on the night of 22 
March: locate the crescent Moon in the 
west-southwest as darkness falls. It should 
be passing through the Hyades open 
cluster at this time. You'd think that this 
would result in some spectacular 
occultations but the Moon's relatively 
small discis able to pass surprisingly well 
between the brighter stars. 

The first naked-eye Hyad to disappear 
will be mag. +4. Tauri, which from the 
centre of the UK will vanish behind the 
Moon's dark limb at 20:14 UT. As ever 
with lunar occultations, the timing will 
differ depending on location, so observe at 
least 15 minutes before the stated event 
time to ensure you don’t miss anything. 
Reappearance fromthe bright limb occurs 
almost an hour later at 21:12 UT. 

The Moon manages to avoid most of the 
other bright stars in the southern part of 
the Hyades, but there are plenty of events 
involving the fainter members. At 23:36 
UT, mag. +0.8 Aldebaran (Alpha () 
Tauri) disappears behind the Moon’s dark 
limb, It reappears at 00:15 UT. As with 
Regulus, the reappearance event occurs 
when the Moon and Aldebaran are close 
to setting, so make sure you have a good 
flat west-northwest horizon if you intend 
to observe it. 


Mercury, Venus and the Moon 


WHEN: Detes and times as stated 


4 March 
30 minutes after sunset 


18 March 
30 minutes after sunset 


4 Mercury approaches and retreats from Venus before the two planets part ways during March 


Mercury and Venus dance with 
one another in the evening sky 
this month. Things get off to an 

exciting start with both planets separated 

by less than 2° on the night of 1 March. 

On this date you should be able to see 

them 30 minutes after sunset, 5° above 


Venus should be easy to spot as it'll be 
really brightat magnitude -3.8, easily able 
to cut through the bright evening twilight. 
Mercury is dimmer but at mag, —1.2 it 
should still be easy to see as long as the 
atmosphere is clear low down. 

The separation decreases over the next 


a flat western horizon, 


Blue Moon Il 


WHEN: Nights of 2and 31 March 


After having two full 


Moons in January, 

there are two full 
Moons this month too, one 
on the 2nd and one on the 
3lst. Moon phases repeat in 
a period known as asynodic, 
or lunar, month, which is 


approximately 29.5 dayslong. 


Ifa full Moon occurs early 
enough ina month with at 
least 30 days, it’s possible to 
fit two full Moons in before 
the month expires. 

The second full Moonina 
month is known as a Blue 
Moon, despite the fact that 
nothing about the Moon will 
be blue. The term Blue Moon 
originated in the Farmer’s 
Almanac in which the usual 
three full Moons that 
occurred per season all had 


couple of eveni 


names. But the differences 
between the synodic and 
calendar months meant that 
every so often a fourth full 
Moon would creep intoa 
season, messing up the 
naming convention. This 
extra Moon was referred to 
asa Blue Moon to keep 
everything in phase. 

A misinterpretation of this 
original meaning described 
how the second full Moon in 
a calendar month was called 
a Blue Moon, Despite the 
mistake, this definition stuck, 
and is now frequently used to 
describe suchan occurrence. 
The last time that there were 
Blue Moons in January and 
March was in 1999 and this 
occurs approximately four 
times every century. 


being 14° on 2 March 
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and 1.1°on3 and 4 March. After that the 
two planets appear to separate, with 
Mercury appearing to move higher above 
Venus. This process doesn't last, however, 
because Mercury's smaller orbit caps its 
range and by 15 March, when it reaches its 
greatest eastern elongation of 18.4°, its 
relative climb above its Solar System 
neighbour comes to a halt. 

After 15 March, Mercury slips back 
toward the Sun, while Venus continues its 
slow crawl in the opposite direction. A 
second, albeit wider, close encounter 
occurs on 18 and 19 March. On 18 March, 
Venus and Mercury appear separated by 
3.8° with a very thin, 1% waxing lunar 
crescent close by. This will appear roughly 
in line with the planets. 

On 19 March the 5%-illuminated Moon 
will have moved further east, with the 
planets still 3.8° apart. This distance 
begins to grow steadily larger over the 
following evenings. 

The brightness of Venus remains steady 
over this period but Mercury dims. On 
18 March, Mercury shinesat mag, +0.4, 
dimming to +0.7 by the 19th. By the end 
of the month, Mercury is lost from view, 
Venus taking up the mantle asa beacon 
of the evening sky. 


4 The second Blue Moon of the year appears at the end of March, but 
its colourful name is not an accurate description ofits appearance 
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THE NORTHERN HEMISPHERE 
IN MARCH 


WHEN TO USE THIS CHART 


KEY TO 
1 MAR AT 00:00 UT 
STAR CHARTS BW sercnt 


STAR NAME 31 MAR AT 23:00 BST 


(On other dates, stars wl be in slightly diferent 4 : 

PERSEUS CONSTELLATION d oy yy : il 
duc to Earth’: orbital motion. Stars that cross the sky 2 
will set in the west four minutes earlier each night. 


HOW TO USE THIS CHART 


7a) 


1. HOLD THE CHART so the direction you're facing 
is at the bottom. 

2. THE LOWER HALF of the chart shows the sky 
ahead of you 

3. THE CENTRE OF THE CHART is the point 
directly over your head. 


SUNRISE/SUNSET |N MARCH* 


DATE SUNRISE SUNSET os 
Mar 2018 06:58 UT 17:48 UT 2 
11 Mar 2018 06:35 UT 18:07 UT . 

21 Mar 2018 06:10 UT 18:25 UT 

31 Mar 2018 06:46BST 19:43 BST 


MOONRISE IN MARCH* 


MOONRISE TIMES 
1 Mar 2018, 17:10 UT 17 Mar 2018, 06:43 UT 
5 Mar 2018, 22:19 UT 21 Mar 2018, 08:15 UT 


ae 
dIndv> SNIduaS 


SO owe 
Th cuasar 


STAR BRIGHTNESS: 


9 Mar 2018, 01:41 UT 25 Mar 2018, 12:07 BST 
13 Mar 2018, 04:49 UT 29 Mar 2018, 17:06 BST 


MAG. 0 ‘ 
we oa ‘Times corredt for the centre of the UK 


MAB ST LUNAR PHASES IN MARCH 
MAG. 42. MONDAY TUESDAY WEDNESDAY THURSDAY 


MAG, +3, 


MAG, +4. 
& FAINTER 


‘COMPASS AND 


‘CHART: PETE LAWRENCE 
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PICK OF THE 


MONTH 


MERCURY 

BEST TIME TO SEE: 15 March, 18:50 UT 
ALTITUDE: 11° 

LOCATION: Pisces 

DIRECTION: West 

FEATURES: Phase, subtle markings 
EQUIPMENT: 75mm or larger 


Mercury has a close encounter with 
dazzling Venus in the evening sky on 
3 March as it moves towarda v 


favourable eastern elongation mid- 
month. Both planets appear separated 
by just over 1° on 3 and 4 March, with 
3.8 Venus outshining its inner 
neighbour with e 
Mercury is bright though, shining 
at mag, -1.1. Greatest e 
occurs on 15 March when Mercury, now 


tern el 


at mag. -0.1, sets 
nearly two hours 
after the Sun. 
This means 

it'll bevisible 
against 
reasonably dark 
with Venus 


ski 


remaining 
nearby. On 
18 March, mag. +0.4 
Mercury, ma; 
Venusand a 1%-lit 
waxing crescent Moon 
form a line in the sky, with 
Mercury at the top and the 
Moon at the bottom. 

This is a great time to try and geta 
telescopic view of Mercury as its phase 
is now decreasing, On the evening of 
the 18th, the planet can be seen as an 
8 arcsecond-diameter crescent, 31%-lit. 
Typically, and despite its favourable 
location, Mercury’s light has to pass 
through a turbulent layer of atmosphere 
close to the horizon. Consequently, this 


4 Mercury becomes visible ye, 
in the carly evenings 
during March 


THE PLANETS 


small crescent 
often suffers 
from the 
wobbles and 
looks quite 
distorted. 
Venus and 
Mercury jostle 
for position as 
the highest 
evening planet over 
the following days, 
Venus eventual 
the crown during th. 
of the month. Mercury 
also begins to fade but 
remains nicely visible thanks 
to its extremely favourable location with 
respect to the Sun, On 23 March it 
appears as a mag, +1.8 dot 6°to the lower 
right of Venus. A telescope will show it as 
a slender 13% -lit crescent, 9 arcseconds 
across on this date. After the 23rd, 
Mercury moves ever closer to the Sun at 


winning 
last 


an increasing rate ahead of it reaching 
inferior conjunction early next month. 


THE PLANETS IN MARCH 


MERCURY 
1Mar 


MERCURY 
31Mar 
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4 Mercury and Venus appear approximately 20 minutes after sunset on the dates shown and remain in close proximity during the month 


JUPITER 
15Mar 


= 


The phase and relative sizes of the planets this month. Each planet is 
shown with south at the top, to show its orientation through a telescope 


SATURN 
15 Mar 


URANUS NEPTUNE 
SMor = 15 Mar 


20" 30" 40" 50° 60" 
ARCSECONDS 
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JUPITERS 
MOONS 


MARCH 


Using a small scope you'll be able to spot Jupiter's biggest moons. 
Their positions change dramatically during the month, as shown on 


the diagram. The line by each date on the left represents 00:00 UT. 
DATE WEST | EAST 


VENUS 

BEST TIME TO SEE: 28 March, 
30 minutes after sunset 
ALTITUDE: 5° (low) 
LOCATION: Capricornus 
DIRECTION: West 

Venus is an evening object that 
has a close call from Mercury 
between 3-5 March, the planets 
appearing just over 1° apart. 
Venus at mag. 3.8 outshines 
mag. -1.1 Mercury but both 
will be bright and obvious in 
the evening twilight, towards 
the west. Venus sets 90 minutes 
after the Sun mid-month. If 
you have a clear sky on the 
evening of 18 March, don’t 
miss the sight of mag. +0.4 
Mercury, -3.8 Venus and a 
196-lit waxing crescent Moon 
forming a celestial line. Look 
forthem approximately 30 
minutes after sunset. Venus 
should be visible first, then 
Mercury above and to the right 
with the Moon belowandto 
the left of Venus. By the end 

of the month, Venus will set 
nearly two hours after the 

Sun, A telescopic view of the 
planet will show it to have a 
small 10 arcsecond disc 

94% -illuminated on 31 March. 


MARS 

BEST TIME TO SEE: 31 March, 
from 04:00 UT 

ALTITUDE: 9° (low) 
LOCATION: Sagittarius 
DIRECTION: South-southeast 
Mars isa morning object 
moving east at the start of 
March, passing from 
Ophiuchus into Sagittarius. A 
42%-lit waning crescent Moon 
is close on the morning of 10 
March. On 18-20 March, mag. 
+0.5 Mars slips between M8, 
the Lagoon Nebula, and M20, 
the Trifid Nebula, Ifyou want 
to catch thisat its best, view 
the area from 03:45 UT 
onwards. By the end of the 
month, Mars will have 
brightened to mag. +0.3 and 
appears close to Saturn, both 
in Sagittarius. Telescopically, 
Mars is changing as it starts to 
approach Earth. On 1 March 


disc. By31 March this, 
increases to 8 areseconds. 


JUPITER 

BEST TIME TO SEE: 31 March, 
03:00 UT 

ALTITUDE: 20° 

LOCATION: Libra 
DIRECTION: South 
Jupiter is a mag. -2.0 morning 
object at the start of March 
with a 71%-lit waning gibbous 
Moon nearby on 7 March. At 
the end of the month, Jupiter 
brightens to mag. -2.2. 
‘Through a telescope Jupiter is 
38 arcseconds across on 1 
March, but grows to 42 
areseonds by 31 March. 


SATURN 

BEST TIME TO SEE: 31 March, 
03:30 UT 

ALTITUDE: 7° (low) 
LOCATION: Sagittarius 
DIRECTION: Southeast 
Saturn is in Sagittarius, north 
of the Teapot asterism. It 
shines at mag. +1.0 witha 
yellowish hue. A morning 
object, it’s best seen near the 
end of March. A lovely 34%-lit, 
waning crescent Moon lies 2° 
from the planet as they rise on 
the morning of 11 March. Look 
for them just before 04:00 UT, 
low in the southeast. 


URANUS 

BEST TIME TO SEE: 1 March, 
20:00 UT 

ALTITUDE: 19° 

LOCATION: Pisces 
DIRECTION: West 

Uranus is losing viability as an 
observing target. It's in Pisces 
and visible in the evening sky 
at the start of the month, But 
it’s only visible when the planet 
is low in the west. A delicate 
596-lit waxing crescent Moon 
sits 5° southeast of Uranus on 
19 March. If you can find 
‘Venus on 28 March, Uranus is 
14 arcminutes above it relative 
to the UK's horizon. Venus will 
be at mag, -3.8 on this date, 
while Uranus is mag, +5.9. 


Not visible this month. 


8765432101234 5 67 8 | theplanetshowsa5 arcsecond NEPTUNE 


‘arcminutes 
Owpiter @lo @Evropa @ Ganymede © Callisto 


IR BONUS CONTENT > Planetary obser 


19 forms 
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libration reveals more of the 
crater complex close to the 
northern limb of the Moon 


CHALLIS“ 


« GOLDSCHMIDT, © 
ANAXAGORAS “2-5 


Cty) 


‘MARE FRIGORIS 


BARROW 
TYPE: Crater 

DIAMETER: 93km_ 
LONGITUDE/LATITUDE: 
76° east, 71.3° north 
AGE: Between 3.85-3.92 
billion years 

BEST TIME TO SEE: 

6 days afternew Moon 
{24 March) or 5 days after 
full Moon (8 March) 
‘MINIMUM EQUIPMENT: 
50mm refractor 


Crater Barrow lies close to the 
northern pole of the Moon. 
From Earth the con 
of this is the 93km-diameter 
crater appears extremely 
foreshortened as an ellipse and 
its appearance changes over 
time thanks to lunar libration. 
‘This is the term used to 
describe the fact that we don’t 


getto see exactly the same face 


equence 


of the Moon at all times. 
Variations in the Moon's speed 
around its orbit combined with 
_, 45° inclination ofits orbit in 
§ relation to that of Earth, make 
it appear as if the Moon rocks 
§ and rolls on its axes. When 


E libration tilts the northern 
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limb of the Moon toward 
Earth, Barrow appears less 
foreshortened than when the 
limb is tilted away from Earth. 
Foreshortened craters are 
harder to navigate than their 
more face-on counterparts 
because their ellipses have a 
tendency to merge into one 
muddled area. Barrow is 
surrounded by a number of 
craters that do a fairly good 
job of disguising it. When 
the phase allows, the easiest 
starting point is the dark, 
lava-filled crater Plato, With a 
diameter of 10Lkm, Plato 
stands out clearly from the 
bright surrounding highlands, 


“Northwest of Barrow sits 
Goldschmidt, with 
Anaxagoras to the west” 


Move north from Plato across 
an area of highland material 
and you'll end up in Mare 
Prigoris, the Sea of Cold. This, 
is a highly elongated lunar sea, 
measuring 1,800km inlength 
but just 200km in width. 

On the northern shore of 
Mare Frigoris lies the small, 
well defined crater Timaeus, 
which at 33km is dwarfed by 
the massi 
W Bond to the northeast. 
Barrow lies north and east of 
160km W Bond, and is notable 
because of sharply defined 
28km Barrow A interrupting 

s southwest rim. To the 
northwest of Barrow sits 
121km Goldschmidt, with the 
prominent 5lkm ray-crater 
Anaxagoras immediately to 
5. Bjecta ray 
Anaxagoras can be seen to 
tiger-stripe the floor of Barrow 
when the Sun is high in 
Barrow’s sk 

Barrow’s rim is highest in the 


walled plane of 


the we from 


t where it connects 
dschmidt and overall 
is very tortured, having been 


heavily eroded over time. The 
eastern portion of the rim has a 
break init, which helps to form 
an interesting effect when the 
morning terminator i 
At lunar co-longitude 2.5 
Sun isn’t high enough to 
illuminate Barrow’s floor, but 
can shine through the break in 
the rim, This creates a shaft of 
light that passes across the 
floor and is known as the 
Barrow Ray. When the ray is 
visible, a similar phenomenon 
can be seen in 54km Scoresby 
M to the north and in 56km 
Challis further north still. 
Libration has to be favourable 

spot the Challis ray, 

‘The Barrow ray should be 
visible around 17:00 UT on 
24 March. The Sun will be up 
at this time but the effect 
should still be visible through a 
telescope. If you're attempting 
to image the Barrow Ray, a 
mono high-frame-rate camera 
fitted with an infrared pass 
filter will give you the best 
contrast by darkening the 
blue daylight sky. 
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COMETS AND ASTEROIDS 


18 Melpomene passes a host of galaxies as it follows a path across the Bowl of Virgo 


Minor planet 18 Melpomene 
reaches opposition on 21 
March in the constellation 
of Virgo. This is a large, 
main-belt asteroid 
measuring 170x155x129km. 
Its orbit brings it as close as 
268.5 million km (1.8 AU) 
tothe Sun at perihelion and 
outas far as 418.4 million 
km (2.8 AU) at aphelion, It 
takes 1,270.6 days (3.5 years) 
tocon 
Melpomene isan S-type, 
silicaceous asteroid with a 


plete one orbit. 


stony composition. Itis 
relatively bright, varying 
between mag. 47.5 and 
+12.0. The 2018 opposition 
isn’t particularly favourable 


in this respect, Melpomene 
reaching a maximum 
magnitude of +10.2. At the start 
of March, it'll appear at mag, 
5, slowly brightening to 
mag. +10.2 by the 18th. It 


remains at this brightness 
through to the 24th, dimming 


M9 Nac 436s 


noc asis o> 
Nac 4526 & 
. 


+18 Melpemene 


Noclusas © 


back to mag. +10.4 by 31 March, 
Melpomene’s path takes it 
across a section of the Bowl of 
Virgo, a region rich in galaxies 
and there's an opportunity to 
watch it slowly track past some 
of these objects throughout the 


Zinec 4280 


PEE 
ine ER 7 
races. 


4 18 Melpomene seems to slowly track out of the Bowl of Virgo in March 


month, On the nights of 6/7 and 
7/8 March, Melpomene appears 
close to NGC 4378 a mag. +11.7 
spiral galaxy located 1° 
northeast of mag. +10.1 Mél. 
On the night of 9/10 March, 
Melpomene passes 20 


arcminutes northeast of the 
mag. +11.6 lenticular galaxy 
NGC 4324, On 13/14 March 
the minor planet passes 
mag, +104 elliptical galaxy 
NGC 4261 and 11.8 
barred-spiral NGC 4260. 
Melpomene passes less than 
10 arcminutes northeast of 
NGC 4260 on the night of 
14/15 March. Then on the 
night of 30/31 March, 
Melpomene completes its 


crossing of the Bowl of 

Virgo and sits 12 arcminutes 

south ofthe mag. +4.1 star 

Omicron (0) Virginis. 
Melpomene was found 

by the English astronomer 

John Russell Hind on 

24 June 1852 and, following 

the occultation of a star on 

11 December 1978 was believed 

to have its own moon, Later 

observations by the Hubble 

Space Telescope revealed the 

astercid’s elongated shape but 

no presence of a moon. 


STAR OF 
THE MONTH 


Learn more about Regulus, 
Leo's brightest star 


Regulus (Alpha |) Leonis) is one of the 
principal stars of the spring sky: I's ecsy to 
spot at the base of the asterism known as the 
Sickle, a pattern representing the head of leo. 
\Fyou need further affirmation, follow the lines 
of boh sides of the Plough's blade down and 
away from Polaris, With abit of artistic 
license, they converge at Regulus. 

Regulus is 79 lightyears from the Sun and 
appears to us at mag. +1.4, located 0.5° from 
the ecliptic, This location means that Solar 
System objects appear fo interact with it and, 
as is the case currently, the Moon can occult 
Regulus. Planetary conjunctions with Regulus 
aren't uncommon but planetary occultations 
are rare. The next will occur on 1 O¢ober 
2044, when Venus pussesin front of the star, 

Regulus is a multiple star system. An 
obvious mag. +8.2 companion sits 177 
arcseconds away in a northwest direction 
{position angle 307%), This orange 


4 Aclose look at Regulus reveals a companion, wh 


companion, Regulus B, is a double with a 
separation of 2.5 areseconds between it and 
mag, +13.5 Regulus C. The B-C pair's orbital 
period is an estimated 600 years. This pales into 
insignificance compared to the 125,000 years 
it takes B-C to orbit the main Regulus A star. 
Spectroscopic analysis of Regulus A reveals 
that it too is a double. Its so-far-unseen 
companion is believed to be a white dwarf star, 


itself is a double star 


orbiting Regulus A once every 40.11 days 

cat a distance of just 52 million kilometres. 
Another interesting characteristic of Regulus 

is its fast rotation rote of 317km/s. At this 

speed) Regulus will be flattened into an oblote 

spheroid, approximately one-third wider 

cat the equator than its polar diameter. its 

equatorial diameter is estimated to be 43 

times that of the Sun. 
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STEPHEN TONKIN'S 


BINOCULAR TOUR 


Start this month's tour with a historical eye test 
and finish it by practising your averted gaze 


Tick the box when you've seen each one 


1MIZAR AND ALCOR 
Before the invention of eye charts, stars 
were used fo test visual acuity. When you 
that the mag. +2.2 Mizar 
is) and its mag. +4.0 
mpanion, Al. Ursc 
separate stars, you needed spi 
easy to split in binoculars, which also 
mag. +7.6 companion that 5 arcminute 
uh of Alcor and 8 arcminutes east of Mizar. 
Extend this line from Mizar through the fainter 
companion for 2.5° and you come toa reddish 
star, mag. +4.6 83 Ursae Majoris. C) SEEN IT 


2 OF3123 
(19%) Our next stop is the double star, O=2123, 
ad of @ 4° long chain of stars that 
est from Thuban (Alpha (ct) Draconis). 
At mags. +6.6 and +7.0, the components are of 
4 similar brightness that, combined with a 
separation of 69 arcseconds, makes them easy 


to split wih hand-held bir 
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designates Otto Wilhelm von Struve's catalogue 


cof double stars. C1 SEEN IT 


3 PHERKAD AND 
PHERKAD MINOR 


@ Pherkod (Gamma(y 
‘one of the ‘Guardians of the 
Kochab). It shines at mag. +3.0 and is 


the southernmost star of the ‘bow!’ of Ursa 
‘Minor's Little Dipper asterism. Tl 
ad Minor (Gamma-l (11) 
sy to spot, 17 arcminutes fo 
st, The stars are not a true binary, they‘re 
gravitationally bound to each other: 
lightyears away while Pherkad 
‘Minor is 398 lightyears away, and they're 
moving in different direct O SEEN IT 


4 POLARIS ASTERISM 
‘Many astronomers see Polaris (Alpha (ci) 
Ursae Minoris) merely os a convenient 

marker for the North Celestial Pole (NCP), 

oblivious to the asterism of which it is part. 

10x50 binoculars reveal that the mog. +20 


Polaris blazes in rit 
magnitude stars, nearly ad 
the stars in the circlet is slightly displaced from 
Polaris, which bisects the line joining it and th 
NCP, enabling this more pre 
of it location, [] SEEN IT 


5 KAPPA DRACONIS 
ASSOCIATION 


Kappa (x Draconis is a hot (14,000K) 
B-type star that's 540 fimes more luminous 
than the Sun. To the north is a pai o 
K-+type stars, the brighter of which is the mag. 
+49 6 Draconis, which is only about 300 tim: 
as luminous as the Sun. To the south is a star with 
a similar luminosity, the long-period pulsating 
variable (mag. +4.9 to+5.0} 4 Draconis. Thi 
is a cool Mtype star whose surface temperature 
3,940K. 11 SEEN IT 


tly 8h ard 9th 


‘orange 


is a ‘mer 


6 M81/82 GALAXY PAIR 


in the north polar region of the sky you 
can find the galaxy pair M81 (Bode's 
Nebula) and M82 (The Cigar Galaxy). Tal 
i ja 
through Dubhe (Alpha («t) Ursae Majoris) and 
extend it the same distance fo the northwest. The 
galaxies should be at the end of this line; M81 is 
the brighter of the pair. The two galaxies area 
useful target upon whi 
vision: as you direct your gaze at one, the other 
appears more clearly. C] SEEN IT 
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THE SKY GUIDE CHALLENGE 


Look closely and the subtle shape of the Zodiacal Light may reveal itself this month 


MONOCEROS. 


The Solar System is a dusty 
place, The majority of what’s 
knownas interplanetary dust is 
thought to have originated from 
Jupiter-family comets, These 
are short-period comets with 
orbits influenced by Jupiter’ 
gravity. They typically have 
periods less than 20 years. The 
cometary dust is small with 
typical particle sizes in the 
Over 
time, collisions further reduce 
particle size, Below 10 microns, 
dust is removed from the inner 
Solar System by radiation 
pressure but is continually 
replenished by around 400 
Jupiter-family comets. 

Sunlight interacting with the 
dust particles creates the 
Zodiacal Light phenomenon 
and this month’s challeng 
tosee and photograph it. Before 
you do, however, it’s important 
tounderstand that the Zodiacal 
Light is extremely subtle and 
easily lost in even low-level light 
pollution. A good, dark 

tial, asis perseverance. 


range 10-300 microns 


isto 


phenomenon is connected 


with the Zodiac, the circle of 
constellations through which 
the Sun appears to travel during 
the year. In reality, it’s the 
movement of the Earth along its 
own orbit that makes the Sun 
appear to move. The apparent 
path of the Sun defines the great 
circle known as the ecliptic. 
Interplanetary dust occupies 
alenticular-shaped volume 
centred on the Sun with most of 
the material concentrated along 
the ecliptic plane. Consequently 


PERSEUS * . 
en 


TRIANGULUM 
ry 


thedu: t seen along the 
ecliptic and this gives us some 
as to the best times of the 
year to try and see it. 

Certain months present 
better opportunities for 
mid-northem latitudes. Around 
the Northern Hemisphere’s 
spring equinox for example, the 
Zodiacal Light is optimally 
tilted to the western horizon 
afte @ the 
ecliptic creates a steep angle 


clues 


unset. This is beca 


with the western sunset horizon 


4 This shot of the autumn Zodiacal Light taken in Selsey, West Sussex, 
on 11 October 2008 shows just how subile the phenomenon is 


MARCH 61 


) CAMELQPARDALIS 


CEPHEUS 


CASSIOPEA . 


Approximate location of 

the Zodical Light around the 
Northern Hemisphere’s spring 
equinox on 22 March 


at this time of year. Around the 
Northern Hemisphere’ autumn 
equinox, the same is true of the 
unr 
the eastern horizon. 
When visible, the Zodiacal 
Light presents itself with a 


distinctive conical shape, The 


2 ecliptic relative to 


cone’s vertical axis runs along 
the ecliptic and the edges of the 
cone bulge outward. The bes 
time to tryand see the Zodiacal 
Lightis during the 90-minute 
window that starts 90 minutes 
after the Sun sets. 

Ifyou fail to see it visually, a 
wide-angle camera pointed in 
the directions mentioned above 
at the correct times may fare 
should be 
set to produce « relatively deep 


better. The camera 


but non-overexposed sk 
time-lapse sequence may al 
help because it can be played 
back to show whether the 
characteristic Zodiacal Light 
shape was really there. Do let 
us know if you manage to see or 
photograph it by posting your 
pictures on www.facebook 
atnightmagazine or 
yatnightmag. 
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THE 


DEEP SKY 


TOUR 


Stare into the Eye of 
Sauron as you travel 
around this month's skies 


© Tickthe box when you've seen each one 


1M106 

‘Messier 106 is an intermediate 
e spiral galaxy, a type that shows 
structure between that exhibited by barred 
and unbarred spirals. It has a bright active 
core that also classifies it as a Type 2 Seyfert 
gdaxy. M106 has an apparent magnitude 
of 49.1 making it a good target for smaller 
instruments. It ies 6.5° northwest of Chara 
(Beta (fi) Canum Venaticorum). The bright 
core stands out well for most apertures and 
‘appears mottied in a 150mm instrument 
Using a large telescope you'll be able to 
see M10655 inner core with its stellar nucleus, 
surrounded by twa wide regions representing 
the galaxy’s arms. [1] SEEN IT 


2NGC 4490 

) Our next object is NGC 4490, 
Ly cnother exemple of a barred- 

spiral galaxy. It’s located in Canes Venatici 

‘and found by extending the line from Cor 

Caroli (Alpha (1) Canum Venaticorum) 
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through Chara (Beta ((} Canum Venaticorum) 
by 1/10th. Here you should see mag. 498, 
NGC 4490 and its interacting partner galaxy, 
mag. +12.0 NGC 4485, 3.5arcminutes away. 
Through a 150mm telescope they have the 
appearance of a small diffuse patch next to a 
larger diffuse patch. Their apparent size grows 
through larger instruments with a 250mm 
scope showing them touching. NGC 4485 
appears circular while NGC 4490 has an 
elongated appearance with more structure. 
‘Anumber of brighter knots can be seen, 
‘especially close to the region where both 
galaxies appear to touch. C SEEN IT 


3NGC 4449 
e Heading 2.5° north from NGC 
4490 brings you to the bright, 
irregular galaxy NGC 4449. This is a member 
of the Canes Venatici | group of galaxies, 
located 12 rrillion lightyears away and e 
relatively close neighbour of the Local Group 
of Galaxies of which the Milky Way is a 
membe«. Parallels have been made between 
NGC 4449 and the Milky Way's own satellite 
golaxy, the Large Magellanic Cloud (LMC). A 
150mm telescope shows this mag. +9.4 galaxy 
easily, but lorger instruments are required fo 
pull out detail such as its northeast-southwest 
elongation and non-uniform brightness 
Brighter patches may also be seen near the 
core. A 300mm telescope brings the hint of a 
curving arm arching in a northwest direction 
from the main body of the galaxy. L SEEN IT 


ANGC 4151 
°e NGC 4151, The Eye of Sauron’, is 


an intermediate spiral Seyfert 
golaxy, characterised by a highly luminous, 


< NGC 4151's (centre) appearance 
has earned it the nickname 
the Eye of Sauron 


THIS DEEP-SKY TOUR 
HAS BEEN AUTOMATED 


ASCOM-enabled Go-To 
‘mounts can now take you to 
this month's targets at the 
touch of a bution, with our 
Deep-Sky Tour file for the 
EQTOUR app. Find it online, 


active nucleus, The driving power behind this 
bright nucleus is thought to be a supermassive 
black hole or perhaps a pair of black holes, 
although there is still uncertainty about the 
latter. It lies approximately 5.5° southwest of 
NGC 4449 — roughly the some apparent 
distance between Chara and Cor Caroli 
Smaller apertures show this mag. +10.4 
golaxy as a star-like dot surrounded by a faint 
glow. Larger instruments will show the central 
core offset northeast of the glow’s centre. 

The Eye of Sauron nickname refers to its 
appearance in images token through the 
Hubble Space Telescope. [0 SEEN IT 


5 NGC 4244 

NGC 4244 sits 2.5° southeast of 
S) NGC 4151 and 2° southwest of 
mag. +5.0, 6 Canum Venaticorum. I's a 
mag. +10 edge-on spiral golaxy with the 
‘appearance of a thin ‘needle’ of light against 
the background sky. A 150mm telescope 
shows this incredibly thin needle well. It 
appears 10x] arcminutes with a delicate inner 
core, sighily brighter than the main ‘needle’ 
Increasing aperture serves to further 
‘emphasise the sharpness of he needle. A 
300mm telescope expands the apparent size 
to 15x1.5 arcminutes. Non-uniformity also 
begins to appear, dividing its length into 
sections. The overriding impression from 
looking at NGC 42.44 throught the eyepiece is 
how sharp both ends ofits elongated shape 
adually appear. O SEEN IT 


6 NGC 4214 

Our final targetis the irregular 
© galaxy NGC 4214. Locate it by 
‘extending a line from Chara through 6 Canum 
Venuaticorum for 1.2x that distance again. 
This is a relatively bright mag. +97 galaxy 
that presents a circular glow approximately 
1.5 arcminuies across through a 150mm. 
instrument. As NGC 4449 was compared with # 
the LMC, so NGC 4214 is often compared to 
the Small Magellanic Cloud, albeit as « larger 
cand brighter version. The galaxy contcins 
several huge Hil regions at its centre where 
star formation is occurring. A 250mm scope 
shows the galaxy to have irregular shape with 
small, diffuse but bright spot at its centre. 
300mm scope shows the central region to 
be broad and elongated. (1 SEEN IT 


Print out this chart and take an 
automated Go-To tour 


skyatnightmagazine.com 2018 


64 MARCH 


RECOMMENDED EQUIPMENT 


Digital camera, tripod. 


There are some great opportunities to 
catch Mercury, Venus and the Moon in 
evening twilight this month. With the 
Northern Hemipshere’s spring equinox 
occurring on 20 March, this is a great 
time of year to view evening planets and 
the earlier phases of the Moon, in the 
west after sunset. This is because the 
ecliptic plane is starting to make a steep 
angle with the western horizon at sunset. 
‘As the planets and the Moon tend to 
remain closeto the projection of this 
plane across the sky, a great circle known 
as the ecliptic, they tend to remain higher 
in the western sky after sunset than at 
other times of the year, 

Mercury and Venus appear to dance 
with one another throughout the month, 

y joined bya thin crescent Moon on 18 

& March. Dazzling though these objects 

§ can seem — especially Venus — they can 

£ be tricky to photograph well due to the 

2 background twilight sky. 

By its very nature, an evening twilight 

2 sky is unevenly illuminated, brightening 
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4 Incorporating the brightness of twilight and the darkness needed to catch planets can be tricky 


towards the region where the Sun has 
recently set. Variations in the quality of 
the atmosphere as well as cloud cover 
mean that settings used for one twilight 
shoot won't necessarily be appropriate for 
another. An incorrectly set camera may 
overexpose the background sky causing 
you to lose the Moon or planets. 
Underexposure will create a scene that 
looks too dark and moody. 

Then there’s the question ofimage 
scale. Use too wide a lens and bright 
planets that look so stunning to the 
naked eye will appear as tiny, hard-to-see 
dots against a bright sky. Use too high an 
image scale and the context becomes lost 
because it'll be difficult to frame objects 
with the horizon. For evening twilight 
photography, it’s possible to wait for your 
targets to lose altitude as they approach 
setting. But wait too long and the thicker 
layer of atmosphere their light has to pass 
through will cause them to appear overly 
dim, removing the effect that inspired 
you to photograph them in the first place. 


if) ASTROPHOTOGRAPHY 


Twilight photography 


KEY TECHNIQUE 


USE THE REVIEW SCREEN 
Morning and evening twilight ore beautiful 
periods that pose interesting challenges for 
astrophotography. Ever-changing light 
levels and background sky gradients meon 


that it’s necessary to maintain a careful 
watch on your camera settings. Here, your 


camera's review screen is your greatest 
ally, allowing you to switch to manual 
setiings and monitor each photo as it is 
taken. Careful adjustments can be made 
‘according to what the review screen 
shows, giving you opportunity to tweak 
things to achieve the perfect shot. But your 
‘camera can only go so far —the final 
composition is down to you. 


Asshould now be becoming clear, 
there's a lot more to twilight photography 
than you might think, As well as the 
considerations previously mentioned, 
correct settings may not last long because 
as the Sun dips ever lower below the 
horizon, so the brightness of the sky 
continues to change. 

The end of astronomical twilight 
occurs when the Sun reaches an altitude 
of 18° below the horizon and no longer 
affects sky brightness. Between 
astronomical twilight ending and starting 
again, the sky reaches a steady state of 
true darkness. The trouble is, by the time 
this condition has begun, the western 
planets will have set. 

The brightness of the twilight sky 
often facilitates the use of basic automatic 
cameras, such as those built into 
smartphones, There is generally enough 
light present to allow such devices to both 
focus and determine settings. Often 
automatic settings aren’t conducive to 
capturing planets or the Moon and here 
the use ofa third party app that will gi 
you more control is recommended. Using 
suchan app, it should be possible to 
emulate the settings recommended in 
the step-by-step guide, 

‘Also, in the step by step guide we 
show you how to approach twilight 
photography and give you some tips 
on how to capture this month’s close 
conjunctions between Mercury, Venus 
and the Moon. Find out more about this 
conjunction on pages 52 and 56. 


hotshots@skyatnightmagazine.com 
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STEP BY STEP 


STEP1 

Focal length determines image scale. Too high a scale may give you a 
Few bright dots against a featureless sky. Too low and your evening 
targets will be lost. For this month’s targets, we'd suggest a frame at 
least 18° high. For a full-frame DSLR this means using a lens with around 
70mm focal length or about 45mm for a non-full frame model. 


STEP2 

A location with a flat horizon will give you a clear view of your targets 
but may end up looking a bit bland. Choose a location that gives you a 
relatively flat horizon but with some foreground interest too, Even wispy 
clouds can enhance twilight shots, Be careful not to overdo this, or you'll 
end up not being able to see what you came to photograph. 


STEP3 

‘Mount your camera on a tripod, then frame and compose your scene, 
A landscape orientation with some horizon along the bottom of the shot 
gives your image some context. Make sure the horizon runs parallel to 
the bottom of the frame. Some comers have level indicators built in so 
it's worth checking manuals to see whether yours has this facility. 


STEP 4 

Initial settings depend on the scene brightness and your setup. Use alow 
1SO valve if you can, about 100-800, as this will help keep unwented 
noise down and result in a more tonally rich end result, Shooting in the 
RAW format offers more adjustment options post capture. If you’re new 
to RAW, shooling in RAW + large JPG is recommended. 


100-1082 &B 


STEPS 

Set the lens to manual focus and focus on Venus. Select the lowest 
f-number then dial this back a stop or two. A fully open lens gives the 
best light gathering capability but could also intreduce edge distortions, 
Set an exposure of one second and take a test shot. If the review image 
looks too bright, reduce the exposure; if it’s too dark, increase it, 


STEP6 

‘Avoid extending exposure beyond 500/focal length (Fl) seconds. If you 
need to go longer, try raising the ISO. Check the review image's 
histogram. Ideally, the main part of the graph needs to sit between the 
two end points. Adjust your settings to achieve this but review and 
change them often to cope with the changing light levels ot twilight! 
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IGHT UP 


your travels 


ground nape: Stick 


NORTHERN 


Over 30 years experience in creating 
exceptional nature holidays 
a 


+ Expert led small group 
naturalist tours 


© Over 100 tours worldwide 
\ Specialist photography . 
trips 


Finland: Northern Lights & Lapland Birds 
March 2018 


Iceland: Harlequins & Northeap 
Nov 2018 


With holiday companies relea: ing 
details of their latest au’ 


Request our 2018/19 brochure 


thetravellingnaturalist.com 
01305 267 994 sales@thetravellingnaturalist.com 


NAT LING 


® ATURALIST & 


E BRIGHTEST 
WAY TO SEE THE 
NORTHERN LIGHTS 


The Aurora Zone is the original Northern Lights 
holiday specialist and remains dedicated to only 
one thing - showing you the Aurora Borealis. 


With years of Aurora hunting experience, an 
extensive network of expert guides and its carefully 
and scientifically considered destinations, The 
Aurora Zone offers you the very best chance of 
seeing the Northern Lights. 


TO BOOK CALL 01670 785 048 7 AURORA 
OR VISIT WWW.THEAURORAZONE.COM es ZONE 


asta (ane: 
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2019 EARLY BIRD PRICES FOR AURORA ENTHUSIASTS 


-| NORWAY'S ASTRONOMY & 


‘ | See the aurora borealis and star-filled night sky of 
Norway the way it is meant to be seen; far from artificial 
| ambient light and with a front-seat view on the deck 
| of a Hurtigruten ship as she sails into the Arctic Circle 
Xx ‘ along the Norwegian coast. 


SAVE 


UPTO ANEXTRA 


12-day Astronomy Voy £200pp 


OFF EARLY BIRD 
& Northern Lights PRICES 


Including return flights from the UK 
Departs ist February 2019 | Bergen-Kirkenes-Bergen | MS Trollfjord 


SA durticruten 


FULL-BOARD VOYAGE 
INCLUDING FLIGHTS 


Includes FREE Excursia. 
ondheim ani sun 12 DAYS $| 897 
fede ant die ; FROM Wl, pp 


Return flights and transfers / Onboard lectures/presentations from a renowned Astronomer 


PRICE 7 Onboard Expedition Team enhancing your experience though aeeries of lectures and acthites NORTHERN LIGHTS PROMISE 


Meee caer Roe ARNT mee Tn Tae au : : 
INCLUDES: 7 racard 7 uly rfertlehed shina / Free WIFI /Gomplrvantary toa coffe Ifthe Lights don’t show, _ 
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Scheduled to launch 

this month, TESS is the 
first of a new wave of 
exoplanet-hunting space 
telescopes that will scour 
the skies for new worlds, 
writes Govert Schilling 


olumbus would’ve been envious. 

The famed explorer and navigator 

stumbled upon one ‘New World’ in 

the course of his lifetime. Over the 

next couple of years, astronomers 

expect to find a possible new world 
every hour. In the spring of 2020, the number of 
candidate exoplanets — planets orbiting stars other 
than our own Sun — may well be six times the 
current tally of confirmed ones, 3,584, 

NASAS new exoplanet hunter TESS (Transiting 
Exoplanet Survey Satellite) is expected to be 
responsible for much of this increase, Perched on 
top of a SpaceX Falcon 9 launcher, the spacecraft 
is scheduled to be fired into orbit from Cape 
Canaveral on 20 March, “Until the late 2020s, no 
other mission than TESS will carry out these kinds 
of observations,” says the TESS mission's principal 


skyatnightmagazine.com 2018 


Dress 


investigator Dr George Ricker of the Massachusetts 
Institute of Technology (MIT). 

TESS builds on the success of its predecessor, 
NASA's Kepler space telescope. During its four-year 
primary mission, Kepler studied some 150,000 faint, 
distant stars in the constellations of Cygnus and Lyra 
for signs of orbiting planets, But TESS will search 
the whole sky, focusing on a few hundred thousand 
stars brighter than mag, +12, most of which are 
much closer to the Sun than the stars in the Kepler 
catalogue. It may even find planets around some 
naked-eye stars. “This is a true discovery mission,” 
says astrophysicist Professor Sara Seager, who is 
MIT’s deputy science director for ‘TESS. (See ‘What 
I really want to know is...’ on p106 for more from 
Sara Seager and her work on exoplanets.) 


Adimming of the light 

When an exoplanet’s orbit is observed edge- 

on, it crosses the face of its parent star once 

per revolution. This transit results in a minute, 

temporary drop in the star's brightness. Since the 

size of a star is generally known, the change in its 

brightness, or ‘transit depth’, can be used to tell 

you the size of the exoplanet passing in front of it. 

Subsequent measurements of the star’s ‘wobble’ 
due to the gravitational tug of the exoplanet — can 

reveal the planet’s mass. With these two properties, » 


YOUR BONUS 
CONTENT 


Gotowww. 
skyatnightmagazine. 
com/bonuscontent 


to download and 
watch our video 
interview with TESS 
principal investigator 
Dr George Ricker and 
find out more about 
this exciting mission. 


TESS will scan the skies checking 
for telltale dark spots passing 
iin Front of distant stars 
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“TESSs 
expected to fing 
some 20,000 
exoplanet 
candidates in its 
first two years 
of operation" 


» astronomers can extrapolate further 
characteristics, such asthe exoplanet’s density 
and makeup. Using the transit method, Kepler 
has found dozens of more or less Earth-like rocky 
planets, including few orbiting in the habitable 
zone of their parent stars, where temperatures allow 
for the existence of liquid water and possibly life. 
‘TESS is going to vastly improve on Kepler. 
Originally designed in 2006 at MIT with seed 
money from Google and the Kavli Foundation, it 
was first proposed to NASA in 2008. It was finally 
selected as part of the agency's Explorer programme 
in the spring of 2013, around the time Kepler's, 
primary mission came to an end due to the failure 
of two of its reaction wheels, which are used to 
orientate the spacecraft. According to Seager, 
‘TESS is expected to find some 20,000 exoplanet 
candidates in its first two years of operation. “For 
at least a few dozen Earth-like worlds, both sizes 
and masses will be determined,” she says. 


Seeing the big picture 
TESS is a relatively small spacecraft, outtitted with 
an array of four sensitive, wide-angle cameras. Each 
camera has a 16.8 megapixel detector and a huge 
field of view of 24x24*. Together, the cameras cover 
a large swathe of sky (a ‘sector’ in TESS parlance) 
that reaches from the edliptic (the central plane of 
tem) to one of the ecliptic poles (the 
two points on the sky perpendicular to the ecliptic). 
‘The whole sky is divided into 26 of these sectors 
— 13 in the northern sky and 13 in the southern sky. 
Each sector will be monitored for about four weeks, 
with two-second exposures being taken every two 
minutes, In its first year of operation, TESS will 
focus on the northern skys in its second year, the 
cameras will be aimed south. 
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It's the million-dollar question that 
astronomers — and biologists - are trying to 

answer. We now know thot planets are plentiful 

‘and thot the simple carbon-bearing building blocks 

of life can be found all across interstellar space. But 

so far, Earth is the only planet known to harbour living 

‘organisms, And although many exoplanets orbit in the 

habitable zone of their parent stars, being habitable isn’t 

quite the same as being inhabited. 

During a transit, hewever, a tiny amount of starlight posses through 
the planet's atmosphere before reaching Earth. Atmospheric molecules 
leave telltale spectroscopic ‘fingerprints’ in the light of the parents 
mainly at infrared wavelengths. Future giant ground-based telest 
as well as NASA's James Webb Space Telescope (JWST), due fo| 
in the spring of 2019, will be able to detect these so-called 
= chemical compounds such as oxygen, ozone and met 
most likely to be produced by biological activity on the plane 

“TESS will deliver the observational targets for. JWST/" says 
Quintana of NASA’s Goddard Space Flight Center. Whether th the: nillon-d 
question will be answered any time soon, however, is anybody’s quess. 
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James Webb Space 

Telecope continuous 
viewing zone 

4. TESS will spend 27 days surveying each of its 13 observing segments in both the northern and southern hemispheres. 

The overlap between sections towards the ecliptic poles means certcin areas will be under almost-constant scrutiny. 


Since each sector is observed for only four weeks 
and three transits are generally required to confirm 
the existence of an exoplanet, TESS will mainly 
discover short-period exoplanets that orbit close 
to their parent stars. From Kepler observations, we 
know that these are plentiful. Longer-period planets 
may be found closer to the north and south ecliptic 
poles, where sectors overlap. 

‘To facilitate the observing strategy, TESS will 
be brought into a strongly tilted, highly elliptical 
and very stable high-Earth orbit, with its lowest 
point (perigee) at 108,000km and its highest point 
(apogee) at 373,000km, almost as far away from 
Earth as the Moon is. After launch, a lunar-gravity- 
assist flyby will help TESS slide into its final orbit, 
7 days, half the 
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which will have a period of 1 
orbital period of the Moon. 

Once per orbit, around the point at which TESS 
reaches perigee, data from the preceding two weeks 
will be beamed to a ground station on Earth in a 
three-hour telecom session. The high-Earth orbit 
keeps TESS’s sensitive detectors and electronics 
well outside the potentially damaging influence of 
Earth’s Van Allen radiation belts. 


In closer detail 
During the first few months of TESS’s mission, 
European scientists will be preparing for the launch 
of CHEOPS (CHaracterising ExOPlanet Satellite), 
a smaller but more sensitive instrument that 
started out as a Swiss project but is now an official 
European Space Agency mission. 

“CHEOPS is really a follow-up mission,” explains 


4 Each of the four cameras aboard TESS has an extremely wide 24x24" field of BS a a a ak eee A ae 
View. For a sense of scale, the constellation of Orion fits entiely within just one niversity of Bern, Switzerland, “It won't make 
of these camera's fields of view new discoveries, but it will study known transiting 


planets in much more detail, to derive very precise » 
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» radii,” CHEOPS is a 30cm space telescope with a 
high-precision photometer that will study one star 
ata time during its 3.5-year mission. 

And, eight years from now, ESA plans to launch 
its versatile PLATO mission (PLAnetary Transits 
and Oscillations of stars), which could be described 
as TESS on steroids. Using no fewer than 26 small 
telescopes, PLATO will spend at least four, and 
possibly eight, years ona search for longer-period 
planets around up to a million stars, It will focus on 
Earth-like planets orbiting in the habitable zones of 
Sun-like stars and it may very well discover the first 
true Earth analogue, assuming that discovery hasn’t 
already been made by TESS. 

By then, NASA's James Webb Space Telescope 
(WST), as well as sensitive instruments on 
extremely large ground-based telescopes, will 
regularly sniff out the atmospheric composition of 
transiting planets for traces of biomarkers such as 
oxygen, ozone and methane, Much of the work done 
by JWST will follow up on observations already 
carried out by TESS, as TESS searches the skies for 
potentially interesting targets. “TESS is a finder 
scope for James Webb,” says Ricker. “It will tell us 
where we want to point the JWST to characterise 
Earth-like worlds.” It seems the coming decades 
will usher in a new era in the search for exoplanets, 
and the launch of TESSis just the beginning of 
that exciting journey. @ 
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A long way 
FROM HOME 


Planetary flybys have provided fascinating insights into the Solar 
System's members. Now we need to encounter the exoplanets 


By far the best way to study an 
exoplanet would be to send a 
spacecraft to go and take a 
look at one, The Breakthrough 
Starshot project, funded by 
Russian billionaire Yuri Milner 
and supported by British 
cosmologist Stephen Hawking, 
is planning to do just that. But 
it's going to be tough (not to 
mention expensive) and it 
won't happen any time soon. 

The nearest known 
exoplanet, Proxima Centauri b, 
is 4.2 lightyears away, some 
40 billion kilometres. Even 
at 20 per cent of the speed 
of light (c}, it will take over 20 years to get there. By comparison, Voyager 1, the 
fostest spacecraft humans have ever launched into space, only ravels at 0.007 
per cent of light speed. 

Breakthrough Starshot's plan is to Jaunch a swarm of tiny lightweight satellites 
into space. Each satellite will have ultra-thin light sails. A huge orray of extremely 
powerful lasers on Earth will fire beams at the sails to accelerate the craft to 0.2c 
within minutes. The somp-sized ‘nano-cralt’ will carry comeras ond spectrographs 
to collect data during the trip through the Proxima system. 

Images and data would then toke another 4.2 years to reach Earth, So if 
Breakthrough Starshot were to launch in 2030, which is extremely optimistic, our 
first exoplonet close-ups won't reach us until 2055 atthe earliest. Unil then, we'll 
have to make do with artistic impressions of any potential twins of our home planet. 


Earth-bosed lasers will propel 
the Breakthrough Starshot. 
craft to Proxima Centauri 


eS 


The next wave of exoplonet hunters 
"(clockwise from top left), CHEOPS, PLATO 
‘and the James Webb Space Telescope 
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The twin Voyager spacecraft have been speeding through the 
cosmos for two-thirds of the entire Space Age. Between them they 
visited four planets and 48 moons, 23 of which we had no idea . 
existed. They saw new rings, volcanoes, geysers and even aurorae. 
Now Voyager 1is pushing the very limit of exploration, as it ventures 
into the unknown of interstellar space. In The Story of Voyager we 
explore their astounding and complex legacy, joined by some of 
the scientists who worked on the mission, a majestic tale that 
rewrote the textbooks and is still influencing NASA today. 

.PLUS subscribers to BBC Sky at Night Magazine receive FREE 
UK postage on this special edition! 
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The 50 or so glinti 
Iridium satellites in 
low Earth orbit have 


garnered a cult 
following. Now it's time 
to bid them ‘flarewell’, 
writes Jamie Carter 


ave you ever seen an Iridium 

flare? When the Iridium fleet of 

66 communications satellites was 

launched in the late 1990s, no one 

thought that the sunlight glinting 

off their panels would become a 

aple. Yet anyone regularly observing 

the night sky in the few hours after dusk and before 
dawn will probably have seen the unmistakable 
waxing and waning of an Iridium satellite’s glint; 
they tend to last between five and 20 seconds and 
can reach mag, -8, brighter than Venus. 

Iridium flares are caused by the satellites’ three 
reflective panels catching sunlight, but the 50 or so 
that remain in orbit won't do so for much longer. 

the coming year, Iridium Communications 
~ the company that owas the satellite network ~is 
replacing it with a constellation of newer, smaller 
satellites. And to the dismay of the astronomers and 
astrophotographers who've grown used to spotting 
and photographing the Iridium satellites, these 
new ones don't flare. 

Who cares? Iridium flare-hunters, that’s who. For 
amateur astronomer Steve Brown, from Stol y 
in North Yorkshire, Iridium satellites have become + 
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Inset! The wide panels of first-generation 
Iridium satelltes flare when sunlight hits them. 
‘Main image: An Iridium flare seen aver North 
Yorkshire and captured by Steve Brown 
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» part of his regular observing routine and he’s 
been taking photos of them for the past three 

anda half years. “When I saw my first one I was 
amazed by the beauty of it~a star-like point of 
light moving against the dark sky that gradually 
brightened over a few seconds to become almost 
dazzling, before fading again,” he says. Although 
Brown's neighbours are used to seeing him out 
with his camera, he frequently has to explain to 
them what he’s taking a picture of. “For people who 
haven't heard of them before, the response is usually 
‘Iridium what?’ But they're always amazed when | 
explain and then they see the flare.” 


What comes next 

Although Iridium flares will soon be missing 
from the night sky, hobbyists such as Brown have 
been granted a long goodbye (or should that be 
FREE LE farewell?) Iridium Communications is now 
PL Meee Seve halfway through a launch programme with SpaceX 
POREOP PCIE EM to replace its entire fleet with new Iridium NEXT 


OW TO... 
FIN LEA FLARE 


Locating and imaging Iridium flares can be tricky 
but smartphones make the tasks a bit easier 


Although they only last between five ond 20 seconds, most Iridium 
flares are highly predictable. “When I'm outside on an unplanned 
observing session | use two apps, Heavens-Above and Stellarium, 
which give the orbital track and the exact flare point,” says 
astrophotographer Nikki Young, 41, from Hampshire. "If | know that 
the skies will be clear enough, | ike to pre-plan what | want to observe 
sol use a very useful website called CalSky {www.calsky.com) and 


: write down all the information | need for tha evening.” CalSky also 
wos 064453 05187, provides details of tumbling Iridiums, which are out of control, either 
rw 064713 10'S, 18 defunct or soon to burn uf 
oesz26 77° W, 275° P 
Se TiS ‘As well cs finding lridium flares, @ smartphone can also be used to 
om Qgenad 10 NE image them, "Imaging with an iPhone was revolutionised by an app 


called NightCap Camera,” says astraphotagrapher Andy Stones from 
North Lincolnshire, who has photographed the full Iridium satellite 
network using a smartphone. “lis Light Trails mode mckes imaging 
sotellite flares as successtul as DSLR comeros.” 


The free iOS and Android app Heavens-Above provides 
comprehensive tracking information for Iridium satellites 
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The new Iridium NEXT satellites 
use a design that doesn't flare, 
much to the disappointment 

of avid flare hunters 


‘A meteor passes through frame while 
Iridium satellites 68 and 74 flore and 
the ISS shines nearby. Mary Melntyre 

caught this shot on 30 May 2017 
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satellites, a process that involves de-orbiting all 
of its older hardware. 
“As we continue to launch, we'll continue 
to de-orbit,” says Matt Desch, CEO of Iridium 
Communications. “The final launch will be in 
June 2018 and by the fall of 2018 we won't need any 
more of the original satellites, so the lastone to 
predictably flare will be around the end of 2018.” 
That news has caused something of a rush among 
flare-hunters to complete their obser vations before 
the old fleet burns up in the atmosphere. “I so badly 
want to photograph the entire Iridium network, it’s 
become quite an obsession,” says Mary McIntyre, 
an amateur astronomer who's been observing the 
satellites for about seven years fromher garden 
observatory in Oxfordsh 


¢ only has eight 
to go to get the set. “I'm gutted that the new 
Iridium satellites won't flares it's going to be 
really sad,” she says. 


More function, less flare 

The current fleet of Iridium satellites provides 
voice and data coverage to satellite phones and 
transceivers around the globe froma near polar 
orbit, atan altitude of 786km and an inclination 
of 86°, They've been operating since May 1997, » 
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» The new fleet of Iridium NEXT satellites are 
being launched to bring new services online such as 
Iridium Certus (a 1.4Mbps broadband connection 
for the entire planet) and Iridum Aireon (an aircraft 
surveillance and flight tracking network) but they 
have a flat bottom and a phased array antenna, so 
they dor't flare. “When we chose the new, more 
efficient design, we realised they wouldn’t flare, 
which was a bit disappointing because we feel the 
same way as the enthusiasts do,” says Desch, who 
recalls hearing reports of flares from the original 
Iridium satellites shortly after their launch. “I was 
in North Carolina and I computed exactly where a 
flare was going to occur, then went outside and saw 
my satellite go across the sky. It was a fantastic sight 
and I got emotional about it.” 


The Iridium satellite network 
is currently the biggest ever 
deployment of satellites 

by one company 
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Iridium flares aren't easy to spot, however. At 
least, not without first doing some research. And 
they shouldn't be confused with the steadily bright 
International Space Station, which can be seen from 
the whole of the UK. “The flares are very location. 
specific because their reflective panels are so small,” 
explains McIntyre. “The viewing track is about 
70km wide and if you look on www. heavens-above. 
com it'll tell you exactly how far you are from the 
flare centre. Ifit’s faint, you know you're near the 
limit.” McIntyre also recommends an app called 
Sat'Track, which not only gives the orbital path of 
each Iridium satellite, but also provides an exact 


«4 Nikki Young caught the 
moment when two Iridium alt azimuth position, alongside a countdown to the 
satellites cross paths, nearest second of when the flare will peak. 
producing a double flare Although Iridium is committed to de-orbiting 
its entire fleet to minimise space junk and the 
majority will be gone by the end of 2018, allis not 
completely lost for flare-hunters. “You might see 
some tumbling flares for a period of time into 2019 
and some of the satellites might take as long as 20 
years to come down,” says Desch. Either way, the 
predictable yet fleeting wax and wane of an Iridium 


flare will soon be consigned to stargazing history. @ 


Follow the end of the Iridium era with the 
hashtag #flarewell on Twitter, and share 
your images with us @skyatnightmag 


We need to talk about 


SPACE JUNK 


Orbiting satellites enable us to stay connected 24 hours 
a day, but can also cause major problems 


There's an estimated 7,500 tonnes of hardware currently orbiting Earth 
Does the intense schedule of Iridium NEXT satellite launches jusi add 

to the problem of space junk? Yes and no. The Iridium constellation’s 
original owner Motorola put 95 satellites in orbit during 1997 ond 
1998, but many failed. “There were a few out-of-the-box failures, some 
de-orbited quickly, but there are still some tumbling satellites up there 
now,” says Matt Desch, CEO of Iridium Communications. 

If that sounds dangerous, it's because it is. In 2009, Iridium 
Communications lost a satellite when it collided with Kosmos-2251, 

a defunct Soviet satellite, over northern Siberia, The US Space 
Surveillance Network still tracks the debris of that event. There are 
thought to be around two dozen Iridium ‘tumblers’ and many of them 
coud be up there for 20 years. But Iridium Communications is taking 
responsibility for clearing up after itself by deorbiting old satellites. “Our 
goal has always been to deal with everything that we can as quickly as 
‘we can and it’s a commitment we are honouring,” says Desch. 

The original 95-stong Iridium constellation was the biggest ever 
deployment of satellites by one company, but there ore two bigger 
global high-speed satellite internet constellations planned. OneWeb is 
proposing to launch 900 satellites while SpaceX is planning 4,425. In 
other words, the problem of space debris - which includes rocket upper 
stages and mission-related objects, not just defunct satellites — is not 
going to go away any fime soon 


Naturetrek 


Join us for an Annular Eclipse and explo 
the Wildlife Sanctuaries of Southern India 


Naturetrek’s astronomy and wildlife holidays combine some of the finest wonders of the 
night sky with expertly-guided wildlife and cultural excursions. With our Chilean Eclipse 
itineraries almost full we have a fantastic tour to enjoy the dark skies and magnificent 
wildlife of Namibia and a new tour to Southern India to witness an Annular Eclipse on 
Boxing Day 2019. These itineraries are both designed and accompanied by experts with 
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Brush up on your astronomy prowess with our team of experts 
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With 
Elizabeth Pearson 


Supernovae: what happens when stars collapse 


What the Universe's most sudden - and violent - events can tell us 


henlarge stars 
begin their death 
throes they explode 
in acolossal 
supernova, one of 
the most sudden 
and violent events in the sky. 
Large stars live fistand die young. 
They, like stars ofall sizes, create light by 
converting hydrogen to helium in a process 
known as nuclear fusion, But in the most 
massive stars this process is rapidly 
accelerated, meaning thet they can burn 
through their stores of hydrogen gas within 
aslittleas a few million years. Compare this 
to the Sun, which has a lifespan estimated to 
be 10 billion years. 
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Stars live in a delicate balance between two 
opposing forces: the gravity trying to make 
them collapse inwards and the thermal 
pressure of nuclear fusion exerting an 
outward pressure. As the hydrogen in the 
core gets used up, the star begins to convert 
helium into heavier and heavier elements; at 
first lithium and oxygen, before working all 
the way up the periodic table to iron. Not 
only do these heavier elements cause the core 
to become more dense~ increasing its, 
gravitational pull—but the fusion reactions 
also release less energy to balance this out. 
Eventually all that thestar has to act against 
gravity is electron degeneracy pressure ~ the 
resistance to having more than one electron 
in the same place at the same time. 


‘A supernova detonation 
occurs when a stor’s core 
can no longer resist the 
force of its own gravity 


When the core reaches a critical density 
of 14solar masses, knownas the 
Chandrasekhar limit, even the plucky 
electrons can’tkeep up the fight. At that 
point the star’s core collapses in a matter 
of seconds, quickly followed by the outer 
layers of gas rushingin at as fast as 25 per 
cent the speed of light. 

The core continues to collapse until the 
resistance between atomic particles stops it 
from collapsing any further. All the atomic 
nuclei are tightly packed together by now, 
creating a solid surface, Normally, this 
tightly packed ball remains as a neutron 
star, but if the core is massive enough then 
it may continue to collapse even further, 
creating a black hole, 


‘Material 
rains onto 
core 


Core 
contracts 


Bounce shock 
starts 
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4 When a star’s core becomes so dense that it can no longer contract, the material stil collapsing onto it rebounds and sets off the supernova 


Meanwhile, the gasthat was rushing in 
atincredible speeds strikesagainst the now 
solid surface of the neutron star and 

rebounds ina mas 
ends ina huge explosion 


ive shockwave that 
the supernova. 


Looking for the light 

These stellar detonations createa huge 
amountof light for a short amount of time. 
On Earth, researchers hoping to study 
these fleeting but fiery events have to look 
out for points of light that suddenly appear 
in thenightsky, Originally this was done 
byeye, and some amateur astronomers still 
search for supernovaeat the eyepiece, but 
most professional supernova surveys 
nowadays use automated systems to image 
the sky, searching for‘stars' that weren't 
there the night before. 


Not everything they find is an exploding 
star, however. Some explosions are dimmer 
nova, where the interaction between a pair of 
stars causes one to temporarily flare up. And 
in August 2017, researchers observed a 
kilonova for the first time, a much brighter 
explosion caused by the collision between 
two neutron stars, These are thoughtto be 
the origin of all naturally occurring elements 
heavier than iron, 

To uncover what kind ofnovaan 
explosion might be, researchers have to 
watch how the light from the bright, new 
object changes. But they need to be quick. 
After the explosion the light quickly fades 
from view, so once a new supernova is found 
astronomers immediately notify all the 
telescopes in the world that might be able to 
observe the star. Together they take 


brightness measurements acrossevery 
possible wavelength and use spectroscopy to 
pick out which elements were present in the 
star when it exploded. 

These elements don’t just disperse into the 
Universe, but instead forma type of nebula 
called a supernova remnant. These nebulae 
are rich in hydrogen gas, which dumps 
together to form the next generation of stars. 
Meanwhile, the heavy elements coalesce 
together, eventually forming planetary 
systems around the stars in the nebula. 

By studying supernova, researchers not 

only grow to understand the life cy 
of these massive stars, but also the origins 
of the planets too. @ 


ELIZABETH PEARSON is an astrophysicist and 
BBC Sky at Night Magazine's news editor 


Hazes OF 


SUPERNOVA 


state of a star before it collapses can change the supemova it 
s. There are two main categories depending on how much 
jrogen is seen in the afterglow - Type | supemovae contain a 


small amount of hydrogen, Type II contain more. 

Type Il supernovae originate from the biggest stars, which have 
a very short lifespan so their outer layers of hydrogen gas are still 
intact when they explode. 

But slightly smaller stars might lose this layer over time, either 
through their own solar wind or because a neighbouring star strips 
‘away the gas. In Type Ib supernovoe, the outer layer of hydrogen 
has been lost, while Type Ic have shed their helium as well. 

Type la supernovoe, meanwhile, are created by smoller stors that 
get locked in a tight binary pair with a smaller white dwarf. Over 
time, the white dwarf steals material away from its neighbour, until 

reaches the critical mass to cause an explosion. As an explosion’s 

brightness is linked to how much mass the star had, Type la 
‘supernovae always have the same luminosity. This means 
‘astronomers can work out how far away one happened, and 
‘so they can be used to trace out distances in the Universe. 


‘Awhite dwarf stealing material 
from its binary pariner eventually 
leads to Type la supernova 
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With 
Mark Parrish 


How to... 


Build a rotating meteor shutter 


Get more info from your meteor images with this simple device 


his month we're showing 
you how to build a rotating 
shutter to enable you to 
capture images that depict 
a meteor’s movement as 
well as potentially yield 

some interesting scientific information. 

Meteor observations involve keeping 
a careful record of position, direction 
and rate of any meteors you see. 
Photographs supplement these records, 
particularly as cameras record accurate 
times in their image data. Some meteor 
photographers also enhance their images 
by employing rotating shutters — devices 
that rapidly blockand unblock the lens 
buthave no obvious effect on background 
stars in the image. 

If abright, fast-moving meteor pa 
through the camera's field of view while 
the rotating shutter is interrupting it, the 
meteor’s trail appears as a broken, rather 
than continuous, line. By counting the 
number of segments the trail is split into 
it’s possible to tell how far the meteor 


es 
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The completed shutter 
mounted on its own 
tripod and positioned 
beside a camera 


travelled across the sky in the background 
- its angular velocity ~ during a known 
period of time, provided you know the 
speed of the shutter’s rotation. 

‘This isn’t the meteor’s actual speed, as 
it's falling downwards and its height is 
unknown, But if the same meteor is 
captured from two locations it’s possible 
to determine its speed using triangulation. 
Whilesingke captures cant determine a 
meteor’s speed, if the length of the trail 
sections varies in the image, that’s an 
indication of deceleration. It’s also possible 
to examine variation in light intensity and 
colour along the trail 


The control unit 

‘Traditionally, rotating shutters rely on 
electricity from the mains to make them 
spin ata predictable speed. Synchronous 
motors rotate according to supply 
frequency, but mains power isn’t desirable 
in this instance, and isn’t available in 
remote locations, so we've designed our 
shutter to work from a 12V powertank. 


TOOLS AND 
MATERIALS 


Hacksaw, drill and dril bts (for small 
holes in the project casing), soldering 


iron, screwdrivers 


MATERIALS 

Arduino Uno (Rev 3) prototyping 
platform, small breadboard, SPST 
toggle switch, small 12V Stepper 
motor, plastic gearbox with a 4:1 
ratio (or build your own with 
Meccano), L293D motor controller 


‘SUNDRIES 

Plastic project casing (150x100x55mm 
min), jump wires, unwanted 12-inch 
vinyl record or thin card, 1/4inch-20 
nut (or other suitable tripod fixing 
method), 5mm OD male barrel jack, 
cigarette lighter-style cable/plug to 
suit your powertonk, offcuts of wood/ 
small screws for mounting gearbox 


‘To generate consistent output speeds 
we've used a stepper motor, which rotates 
ina series of small steps. You can find 
them in old photocopiers but new stepper 
motors are cheap to buy and available 
from high-street electronics shops, When 
a puke ofelectricity is sent to the correct 
motor coils it moves one step, so a steady 
stream of pulses will turn it at exactly the 
desired speed. To generate these pulses 
we've used an Arduino prototyping board 
{a small microprocessor), These can be 
programmed to doa wide variety of tasks, 
including this one. 


4 Your gearbox should convert one turn of 
the motor into four turns of the output shaft 


Stepper motors don’t like running fast so 
we've used two gears to speed up the 
revolution of the rotor, in this casean old 
vinyl record with three vanes cut into it 
(feel free to experiment with other light 
materials and designs for your rotor). 

In use, the shutter device should be 
mounted ona separate tripod to avoid 
it transmitting vibrations to the camera, 
but positioned so that its vanes pass in 
front of the camera lens. Give the rotor 
a spin to get it up to speed and then 
switch the shutter on, the motor will 
then keep itspinning. 


The control unit 

There's no need to learn any programming 
as we've created all the code for you. This 
code is easily customised to suit different 
motors, rotor designs and output speeds. 
You simply have to upload the code to the 
Arduino using a USB cable, then 
performs. The Arduino ‘remembers’ the 
last code you sent it and will work without 
a computer the next time you switch it on. 

This is definitely a project for people 
who like to experiment but should yield 
good results if you're patient, You can 
download all the necessary diagrams and 
program code from www.skyatnight 
magazine.com/bonuscontent. 

The motor mounting and gear drive, 
along with adaptations of the code are all 
for possible development if you wish 
to keep experimenting with the design. If 
you want a setup that can provide full-sky 
coverage it might be possible to adapt the 
design to work with the multi-camera 
platfrom from the July 2016 issue. ® 


¢ how it 


are, 


Mark Parrish is a consummate craftsman. 
See more of his work at buttondesign.co.uk 


YOUR BONUS CONTENT 


Download the diagrams and code 
to build the rotating meteor shutter 


STEP 1 

Use twin-core cable to make a power lead, 
Attach a plug for the powertank, then split 
the other end and solder the pesitive to one 
terminal of the toggle switch and a short 
wire to the other terminal. Solder short 
wires to the terminals of the barrel plug. 


‘Connect the Arduino power cable to the 
breadboard. Use jump wires to connect the 
Arduino to the controller and the controller 
to the motor. Refer to the diagram in bonus 
content and motor specification for correct 
connection to trigger the wires in sequence. 


< 


STEPS 

Mark out the record with two, three or four 
equal vanes and gaps in between but leave 
a wide central section. Carefully cut out the 
vanes (use a hacksaw if you're cutting vinyl). 
Use a spare gear to make a mounting boss 
and glue itover central hole. 
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Mount the L293D controller on the 
breadboard as per the diagram in the Bonus 
‘Content. Use the wires coming from the 
toggle switch to make power connections 

to the breadboard, Use short jump wires to 
connect the power to the controller. 


k 
sce Al 
STEP 4 


Build your gearbox kit so that one revolution 
of the motor produces four turns of the 
output shaft. Use an offcut of wood to 
support the motor and gearbox in the case. 
Download the code, modify it if needed and 
upload it to the Arduino, then test the circuit. 


Mount the motor and gearbox inside the lid 
so the shaft extends out of it. Drill holes for 
the switch, cable and mounting nut, which 
you can glue into place. Use Velero to fix the 
breadboard and Arduino inside the casing. 
Fix the rotor to the shaft for the final touch. 
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INSIGHT omy x’ Advice from 2016's 

: PHOTOGRAPHER a's and Nebulae 

oie OF THE YEAR category winner 
Steve Brown 


PR@®CESSING 


IAPY masterclass: 
Colours of the Winter Stars 


Learn the trick to catching subtle shades of stars and the halos around them 


4 Every colour but white: stars pictured from left to right, top row to bottom row, are Polaris, Aldebaran, Rigel, Capella, Bellatrix, Betelgeuse, 
Sirius, Castor, Procyon, Pollux, Regulus and Arcturus. This technique really brings out the colour differences between these stars 


ska casual observer ofthe constellations visible during the winter To bring out the colour of each star we're 
night sky what colour the months in the northern hemisphere will ___going to adjust the focus of the lens over 
z stars are and they'll reveal stars ranging from blue-white to the course of a long exposure. A typical 
2 probably say “white”. On deep orange in colour. A typical image of _in-focus, short exposure shot of a star 
closer inspection, however, _ these stars will show only the most abvious will showit as a white point, with perhaps 
the stars display arange colour differences, but wecan bringout —_ some colour around the edge. This is 
of colours, from white to blue and orange _the colours of the brightest ones with some because the star is a point source of light 


to red, A close look at many of the unusual astrophotography techniques. and this tends to ov 


saturate the pixels 
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on the camera sensor, resulting in a white 
image, with some colour around the edge 
as surrounding pixels pick up some of the 
light but not enough to become saturated. 
By capturing the star out of focus its light 
is spread over a larger area of the sensor, 
which avoids oversaturation of each pixel 
and preserves the colour information. 

To capture a large enough image of a 
star, use a DSLR camera with @ lens that 
has a focal length of at least 200mm. Use a 
low ISO setting to capture a greater tonal 
range; 100-400 should produce good 
results. A tracking mount will keep the 
star in the centre of the frameas you take 
the shot and a remote shutter release cable 
will avoid camera shake. 

Ensure that your chosen star is as close 
to the centre of the frame as possible. If the 
star is off-centre then you'll see a deformed 
final image. Use the ‘bulb’ setting on your 
camera to control how long the shutter is 
open for. To get yourself and your kit ready 
for the shot use one hand to operate the 
remote shutter release cable and the other 
to turn the focus ring of the lens. 


Slow and gentle 
As you'll be moving it yourself, ensure 
that the focus setting of the lens is set to 
‘manual’, Press the button to open the 
shutter and start taking the picture. Leave 
the camera to capture an image of the star 
for a few seconds. This will give a good 
exposure of the star to form the centre 

of the image. 

Next, very gently turn the focus ring a 
little over the course of two to three 
seconds. It’s important to do this with as 
little vibration as possible 


any movement 
of the camera will result in an off-centre 
image, which won't look as good. Leave 
the focus at this new point for around 10 
seconds. Repeat the proc 
focus ring and waiting for 10 seconds for 
around one minute. 


s of turning the 


4 The orange light of Betelguese can be 
clearly seen in this initial capture of the star 


4 Use image-processing software to correct 
blemishes, dust and hot pixels on the image 
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4 Select ond feather the image to keep only 
the central star and prominent colour rings 


4 Assembling the final image: align each captured star image into a final composite picture 


After the minute is up release the shutter 
button to close the shutter. You can then 
review the image on your camera’s screen 
and try again if you're not happy with the 
result. A good shot should look like the 
picture to the left. 

Now import the images into a graphics 
program for processing, The first thing 
to do is remove any hot pixels, dust marks 
and other blemishes from the star image. 
Use your program’s healing brush tool 
to remove these. 

Next, use the circular selection tool to 
select the star image and the boldest three 
or four of the surrounding colour dis 
Add a substantial feather to the selection 
to ensure that the edge blends well with the 
background of the final composite image. 
A setting of around 50 is good here. The 


aim with this processing is to geta perfect 
circular image with faded edges and no 
blemishes within the coloured discs. Do 
this for each image you've captured. 

Next, create a blank image with a black 
background. This should be large enough 
to contain all of your final star images. 
Copy and paste each image into a new 
layer. You can then move each one around 
to line them up. 

Finally, flatten the image for the end 
result, which in this case, was shortlisted 
in the Stars and Nebulae category of the 
Insight Astronomy Photographer of the 
Year awards 2017. @ 


STEVE BROWN is an astrophotographer 
and won the Stars and Nebulae 
category in 2016's IAPY awards 
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~~ Discover how to make a solar show you how you can make your 
4 funnel for safely observing the Sun, own equipment using everyday and detailed illustrations and plans, 
A) upgrade your focuser and construct objects. With projects covering ___alll to help you see the stars without 
~ your own telescope with The Big accessories, telescopes, solar“ _ breaking the bank. “ lo Sot \ 
~~ Book of DIY Asironomy Projects. ‘observing, mounts, observatories Plus - subscribers to BBC Sky at 0 - 
In this special edition, the experts. >” and imaging this fully illustrated *—__ Night Magazine receive FREE UK ~ 
from BBC Sky at Night Magazine special issue features clear delivery on this special edition. 


PRE-ORDER YOUR COPY TODAY 


www.buysubscriptions.com/astronomymakes 
Alternatively call 03330 162138' and quote ‘ASTRONOMY MAKES PRINT1’ 


‘Calls from landlines will cost up te 9p per inute. Call charges from mabe phones wil cst between 3p and SSp per minute but ere inluded in fre eal packages. 
nos are pen &.00am-&.00pm weekdays end 9.001. ODpm Sahu only 
“Subswibers lo ABC Sty of Night Magerinerecsive FREE UK POSTAGE o his specie elton. ris indudng postage ar: £11.49 fr el non-subscribers, £1.99 for Europe nd £13.49 for the Res of Word, 
‘Allonlers sje toavailabilty. Please cllow upto 21 days fr delivery. 


[SKILLS 


Scope 


LO 


With 
Steve 
Richards 


Olin 


Our equipment specialist cures your 
optical ailments and technical maladies 


4 A city such as San Juan would be a challenging environment to observe in, 
although an 8-inch SCT will help you cut through some of the light pollution 


I live in San Juan, Puerto Rico and 
would like to observe from my ninth- 
floor balcony. Can you recommend 

a telescope for a city environment? 


JOSE JUAN TERRASA-SOLER 


There are two main types of light 
pollution: sky glow and local source. 
Sky glow is the orange glow caused 
by the many light sources in a city; 
local sourceis light from, say, a single 
streetlight or a neighbour's house. 
Your choice of telescope should be 
based on the same criteria that you'd 
use fora dark observing site, A large 
aperture instrument will collect more 
starlight than a small aperture 
regardless of the ambient light 
conditions so it will pay to buy the 
largest aperture that you can afford. 
But, in your case, living up on the 
ninth-floor, this choice needs to be 
tempered with consideration for 
storage at your home and carrying the 
gear toand from your apartment. 


There’s a strong argument for 
buyinga Go-To mount as the light 
pollution in Puerto Rico will make 
it more difficult to select suitable 
stars for manual star hopping to 
celestial objects. 

You need to strike a compromise 
here and an 8-inch Schmidt 
Cassegrain from either Celestron or 
Meade, mounted on an altazimuth 
Go-To mount would give you a good 
aperture in a compact format. Adding 
an extended light shield to the front of 
the telescope would not only reduce 
the risk of dew but would also help to 
reduce the interference from local 
light sources. Also get a good pair of 
10x50 binoculars so you can get quick 
views of the night sky. 
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Can you recommendany bags for an 
Orion 90mm table-top telescope? 
MUHAMMAD F SARWAR 


Your Orion 
90mm Tabletop 
telescope is an 
interesting 
variation on the 
‘Dobsonian’ theme. It’s 
an instrument that uses a 
simple wooden altazimuth 
base, which is similar 
to that commonly used 
with small Dobsonians, 
but instead ofa 
Newtonian reflector, 

it supports a Maksutov 


Cassegrain telescope. 


Unfortunately, there is 
no specific bag available 
for this telescopeand the 
one that Orion USA 


4 A cabin bag is a 
possible luggage option 
for this Orion scope in lew 
of a dedicated carry case 


suggests as a potential fit is not only too long but 
also unavailable in the UK. Thankfully, there are 
other solutions available from photographic 
retailers in the form of large gadget bags and one in 
particular would appear to fit your requirements 
well. The Neewer Photo Studio Equipment Trolley 
Carry Bag has internal dimensions of 77«28x27em 
and adjustable partitions so you can customise the 
interior to suit your telescope while still having 


plenty of room far ac 


alternati 


ssories. As a lower cost 


, a soft-sided hand luggage cabin bag 


may just stretch enough to accommodate the 
diameter of the base to serve the same purpose. 


STEVE’S TOP TIP 


What is a Bahtinoy mask? 
‘A Bchtinov mask is a specially cut visor made 
from cardboard or plastic that you place on the 
front of o telescope to help you focus accurately 
The special shape of the cut-outs in the mask 
produce a set of ciffraction spikes in the same 
Fanner as the secondary mirror spider vanes 
on a Newtorian reflector. However, the Bahtinov 
mask’s ciffraction spikes form avery specific 


shape compri 


ising @ cross with a line passing 


through it. Observing a diffracted bright star 
with this mask in place and adjusting the focus 
until the line perfectly bisects the cross ensures 
that aceurate focus is achieved 


Steve Richards is a keen astro imager 
and an astronomy equipment expert 


Email your queries to scopedoctor@skyatnightmagazine.com 
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1) GREAT 
Y Courses’ 


LECTURE TITLES 


4. Radio Astronomy and the Invisible Universe 

2. Thermal Radio Emission: The Planets 

3, The Birth of Radio Astronomy 

; omy 4, The Discovery of Interstellar Hydrogen 

Observing the Invisible Ube 5, Radio Telescopes and How They Work 
Sai: 6. Mapping the Hydrogen Sky 
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8. Tour of the Green Bank Telescope 

9. Hydrogen and the Structure of Galaxies 

40. Pulsars: Clocks in Space 

41. Pulsars and Gravity 

12, Pulsars and the 300-Foot Telescope 

13, The Big Bang: The Oldest Radio Waves 

14. HII Regions and the Birth of Stars 

15. Supernovas and the Death of Stars 

16. Radio Sters and Early Interferometers 

17. Radio Source Counts 

48. Active Galactic Nuclel and the VLA 

19. A Telescope as Big as the Earth 

20, Galaxies and Thelr Gas 

21. Interstellar Molecular Clouds 


22. Star Formation and ALMA 


Pull Back the Curtain UREA Aisa 
onthe Unseen Universe ad 


For a few hundred thousand years, we used our eyes as our primary ia 
astronomical tool. But all that changed in the 1930s when a young eciolpstronomy: 

. cay : 8 Observing the Invisible Universe 
engineer named Karl Jansky detected radiation below the visible part Gasser iors ad scines EC wmaisete tae) 
of the spectrum emanating from an astronomical object—and radio 
astronomy was born. 


SAVE UP TO £30 


Radio Astronomy: Observing the Invisible Universe takes you on a 

thrilling journey through astounding discoveries and a virtual tour of the 

world’s most powerful radio re with Felix J. Loc! Ph.D... DVD £5489 
of the Green Bank Observatory as your guide. But perhaps the most Video Download £29-39 
astounding of all radio astronomy discoveries is this: The dominant +£2.99 Posage and Packng (OVD ony) 
molecular structures in interstellar space are based on carbon, That is Priority Code: 156818 
not what scientists had expected, We have always labeled these molecules 


“organic” because life on Earth is carbon based. Now we know thi 
chemistry of the entire Milky Way is organic, not just our home planet, 
and itis likely chat any extraterrestrial galactic life would be related to us, 


For over25 years, The Great Courses has brought 
the world’s foremost educators to millions who want 
to go deeper into the subjects that matter most. No 


at least on the molecular level. Will we find other organic life forms out exams, No homework. Just a world of knowledge 
there? Radio astronomers don’t know. But they're certainly working on it. available any time, anywhere. Download or steam 
to your laptop or PC, or use our free apps for iPad, 
Offer expires 07/04/18 IPhone, Android, of Kindle Fire. Over 600 courses 
available at wwwTheGreatCourses.co.uk. 
THEGREATCOURSES.CO.UK/4SAN The cent courses ae Foor Mander House Monier Cane 
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Each category is given a mark out 


Sky at 
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of five stars according to how well 
it performs. The ratings are: 
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Bringing you the best in equipment and accessories Jotckoiok Average 
each month, as reviewed by our team of astro experts Ad Poor/Avoid 
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WO wheter 


Explorer 130-PS 
) with AZ-EQ mount 


9 Canon 
14x32 
*\ Image Stabilising 
ag P70lors 
9 Altair 
GP-Cam 


PM 290M USB3 
1] Mono camera 


BOOKS 
102°. 


four of the latest 
astronomy titles 


GEAR 
pg 10425." 


the newest kit, 
including this 
Orion Lantem, 


Find out more about how we 
review equipment at 
www.skyatnightmagazine. 1 
com/scoring-categories 
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See an interactive 360° model of this scope at 
www.skyatnightmagazine.com/SWexpl130PS 
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Sky-Watcher 
Explorer-130PS 


telescope & 


AZEQ Avant mount / \ 


WORDS: STEVE RICHARDS 
Begin your astronomy adventure with this portable and friendly partner 


VITAL STATS 


* Price £249 

© Optics 130mm 
parabolic Newtonian 
reflector 

Focal Length 650mm. 
(/5) 

Mount AZ-EQ Avant 
dual-mode 
atazimuth/equatorial 
mount 

Tripod Aluminium 
tripod with 21cm 
extension tube and 


accessory tray 

Extras Red dot finder, 

25mm and }Omm 

eyepieces, 2.35kg 

counterweight 

« Weight kg 

« Supplier Optical 
Vision ld 

« Tel 01359 244200 

* www.opticalvision. 
co.uk 


he continuing problem 

of light pollution 

means a telescope 

that can be easily 

transported to dark-sky 

sites instantly has great 
appeal. And that’s exactly the sort of 
telescope Sky-Watcher’s new Explorer- 
130PS is intended to be. The telescope 
and its AZ-EQ Avant mount area 
compact and light package but the whole setup 
has also been designed with beginners in mind. 
Assembly and operation are simple and user 
friendly in the hopes of providing a welcoming 
introduction to observing the night sky. 

It uses a Newtonian reflector design that employs 

a parabolic primary mirror to collect and focus the 
light, and a flat secondary mirror to reflect it to the 
eyepiece. This design requires collimation to align 
the two mirrors accurately with one another and 
the eyepiece. But, to make life easier for beginners, 
alarge chunk of this potentially perplexing process 
has been removed. The telescope has a fixed mirror 
cell for the primary mirror, which is collimated at 


Quick to 


Two mounts in one 


Although at first glance the AZ-EQ Avant mount looks like a 


SKY SAYS... 


assemble, easy 
to setup and 
provides great 
views straight 
out of the box 


conventional altazimuth mount, it can actually be used in two modes. 

In altazimuth (AZ) mode, the mount moves horizontally in a 360° 
circle (azimuth) and vertically (altitude) from the horizon to the zenith, 
the point in the sky immediately above the observer. This makes it 
simple to locale astronomical targets. But to follow these objects as 
they move across the night sky in an arc it's necessary to make 
adjustments in both altitude and azimuth axes. 

In equatorial (EQ) mode, the whole mount head js tilted on an 
adjustable wedge so that it points to the North Celestial Pole (in the 
norhern hemisphere) or South Celestial Pole (in the southern 
hemisphere}, around which the sky appears to rotate. This means that 
‘once you've aligned the telescope on an object using the ‘horizontal’ 
adjustment (right ascension — RA) and the ‘vertical’ adjustment 
(declination ~ Dec.|, it's only necessary to make adjustments in the 
RA plane to follow the object as it traverses the sky. 
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the factoryso it'll only require 
occasional adjustment to the 
secondary mirror, for which a suitable 
Allen key is supplied. Upon delivery, 
the review telescope was in excellent 
collimation and produced well-formed 
stars during this test — it really did 
work well straight out of the box. 


Stable and smooth 

‘The mount is just as important as the telescope and 
Sky-Watcher supplied the new, dual-mode AZ-EQ 
Avant mount with the Explorer-130PS so we were 
keen to see how it performed. It didn’t disappoint, 
proving quick to assemble and providing a sturdy 
platform for the telescope. An accessory tray for 
your eyepieces also serves as a tripod-leg tensioner 
to help stabilise the setup. 

Adjustments in both altazimuth (AZ) and 
equatorial (EQ) modes are smooth and it’s easy 
to keep objects centred in the field of view. In EQ 
mode, the altitude adjustment and locking damp 
are simple to use although, with no method of 
installing a polarscope, polar alignment consists» 


ALTAZIMUTH. EQUATORIAL 
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Red dot 
finder 


The red dot finder is 
a simple and intuitive 
method of lecating 
bright objecis such 
as stars. It projecis 

a red dot on toa 
clear window, which 
you lock through 

to line the dot up 
ona stor, Once the 


Counterbalance 
bar and weight 


Equatorial mounts require the 
weight of the telescope to be 
counterbalanced. But the dual-mode 
design of the Avant mount means 


star is located in the 
eyepiece, nearby 
objects.can be found 
from this start point. 


thet even in altazimuth mode, the 
telescope is offset from the centre 
of the mount. So it’s advisable to 
use the counterbdlance bar and 
weight in both altazimuth and 
equatorial modes. 


The aluminium tripod is lightweight 
but surprisingly stable and proved to 
be a good match for the telescope 
and mount. A substantial 21.5em pier 
extension tube is included and, with 
this in place, the height fo the centre 
of the telescope could be adjusted 
between 104mm and 152mm. 


Slow-motion 
controls 


Clutches on both mount axes 
can be released for quick 


movements to locate objects. 
To track an object's movement 
across the night sky, the 
clutches are jightened ond 
two control knobs are 

rotated to follow the object's 
path. Even with the cluiches 
tightened, the scope’s 
movements remained smooth. 


“@ 
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» of sighting Polaris, the ‘North Star’, down the side 
of the optical tube with the counterbalance bar 
pointing downwards and towards the north. But 
this is more than adequate for general observing 
purposes, The Explorer-130PS also comes with a 
pier extension to keep the telescope from clipping 
the tripod legs while slewing and this got alot of use 
throughout the review period. 

‘The 130mm-aperture, steel optical tube is 
finished in a high-gloss black with a silver-flecked 
finish and is cradled in two substantial felt-lined 
tube rings, which are attached toa Vixen-style 
dovetail bar. Surprisingly, the dovetail bar feature 
isn't used to attach the telescope to the mount. 
Instead, a 1/4in-20 bolt on the mount is screwed 
into a matching threaded hole in the base of the 
bar. In use, this proved to be more than adequate 
for the purpose and no slippage was experienced 
during our tests. 

A rather basic, plastic, single-speed rack and 
pinion focuser completes the optical tube but 
despite some initial reservations we found this to 
be effective in use. With it we were able to achieve « 
focus quicldly and easily Eyepieces 

The supplied red dot finder is an excellent choice, 
especially forb 
to use. We relied on it & 
to various deep-sky obj 


The Explorer-I30PS is 
supplied with 25mm ond 
10mm eyepieces providing 
magnifications of 26x and 
65x respectively. These 


inners, as it’s so easy and intuitive 


ensively for star hopping 


Simple but effective are ideal for « beginner, 
‘The telescopes focal length of 650mm is a good wih the 25mm being the 
compromise for observing a wide range of objects, __better of the two. The 
including both Solar System and deep-sky targets, 25mm has generous 


oye roliaf, making 


We enjoyed some 
¥ it suitable for 


ellent views of M27, the 
Dumbbell Nebula, and M15 in Pegasus very early in 
the evening, then the Pleiades and the Hyades star 
clusters and M42 later during the night. In both the 
25mm and 10mm eyepieces the waxing gibbous 
Moon after Christmas was a wonderful sight 
through this telescope and would easily produce 
that wow factor fora beginner. 

We really liked this scopeand mount package. It’s 
simple to assemble, easy to use and gives good views [EL @A-y.\ Rm 


spectacle wearers. 
Both have fold-up 
rubber eyecups 


of some of the most popular targets. The mount is Now add these: 
very well thought out light yet sturdy and the Flt 
complete setup is very appealing. @ 

planetary 
Ve rdi filter set 

2. Red-light 
‘Assembly EEE torch 
Build and design aaKK 
Ease of use PTE & 2x deluxe 
Features *EKK Barlow 
Optics Fok 


OVERALL 
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Be a part of something 


Join a global astronomy 
‘community 

+ Reveive our bi-monthly 
Journal & annual Handbook 


delivered digitally 

+ Attend our meetings and 
workshops around the country 

> Share images and observations 


‘on your own member page and 
join discussions 'on the forum 


Get help and advice to 
develop your skills from our 
‘experienced Section Directors 


> Collaborate with the pros 


> Make a real scientific 
contribution! 


for very littl 


The British Astrenomica 
Association has been a 
driving force in amateur 
astronomy for over. 

125 years and is today 
recognised as one of 
the world’s leading 
amateur groups 


We are now offering 
digital membership with 
all the other benefits of 
a traditional subscription 


at a greatly reduced cost S008 THE nr Fou UNDER £30! 


BAA British Astronomical Association 
Supporting amateur astronomers since 1890 


Visit our website https://britastr 


Pes 


fitelescopes 


gia : 
QUALITY ADVICE + EXCELLENT SERVICE » COMPETITIVE PRICES 
* HP y y ‘ 


* Part exchange welcome y 


° We buy & sell used telescopes he 
¢ Full service and repairfac’ Cae" 


Solar observing demonstrations outside 
on sunny days confact us ifinterested. 


For friendly helpful advice 
Visit our shop at Unit C8, St George’s Business 
Park, Castle Road, Sittingbourne, Kent ME10 31B. 


or call us 0845 260 2622 
www.fltelescopes.co.uk ita 


(@CELESTRON: 
‘Shy-Wa 


ICORONADO) 


International Summer Programmes 8 July-18 August 2018 


Study Astronomy 
at Cambridge this summer 


The University is renowned for innovation and scientific achievement 
with 82 affiliates awarded Nobel Prizes in science and medicine. 


Its Science Summer Programme (8 July - 4 August) is open 
toadults of all backgroundsand this year has been expanded to 

crease the number and choice of subjects on offer. The one-week 
‘open-access courses can be combined for up to four weeks of study. 
Taughtat undergraduate level by leading subject specialists, these 
include three astronomy courses which are supplemented by 
plenary lectures, and with visits to the world-famous Mullard Radio 
Astronomy Observatory and the Institute of Astronomy. 


To add to the experience you can stay in one of five historic 
Colleges, get to know fellow students at meals in magnificent dining 
halls, join excursions and enjoy all that Cambridge has to offer. 


UNIVERSITY OF 
CAMBRIDGE 


+44 (0)1223 760850 
Intenq@ice.cam.acuk 
www.icecamacuk/intsummer 


SD Super ED Refractors 


Vixen's lightweight, short tube “grab and go” ED 
reffactors meet the needs of the most 
‘discerning astrophotographer. 


‘Anew baffle system 
design allows the use 
of full frame DSLR 
camera sensors, 
100% Made in Japan. 


Prices from 
£1049 | 
\ 


Custom Reducer 
& Field Flattener 
HD Kits are also 


www.vixenoptics.co.uk 


For more information and stockists of Vixen and 
Opticron astronomy products please call 
01582 726522 quoting reference SN318. 


Distributed in the UK by Opticron, Unit 21, Titan Court, Laporte Way, 
Luton, LU4 BEF 


94 


FIRST LIGH 


See an interactive 360° model of these binos at 
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Canon 


WORDS: STEPHEN TONKIN: 


Canon's image-stabilising binoculars 


VITA 


* Price £1,39999 

© Optics 'Super-Spectra! 
multi-coated 

* Aperture 32mm 

* Magnification 14x 

# Prisms Porro Type Il 

Angular Field of View 
43° 

* Focusing Cenire focus, 
moving intemal 
lens group 

@ Eye relief 14.5mm 

« Interpupillary distance 
55-75mm 

+ Weight775¢ 

* Supplier Canon 

+ www.conon.co.uk 


* Tel 020 8588 8000 


anon's new range of image-stabiliser 
(IS) binoculars is the first to 
incorporate the lens-shift system 
that the company uses in its EF 
camera lenses. In theory, this 
should give an improvement over 


the previously used Vari-Angle Prism system of 
stabilisation, but does it deliver in practice? We 
tested Canon’s 14x32 1S binoculars to see how well 
the new system works on the night sky. 

‘The binoculars come ina soft, well-padded 
Cordura case and have a 30mm-wide neck strap 
that we found to be very comfortable, even against a 
bare neck. There are no caps for the objective lenses 
but the dual eyepiece caps fit very well and are 
tethered to the neck strap by a short cord. There’s 
also a comprehensive instruction manual provided 
in PDE format on a USB memory stick. 

‘The binoculars are covered with a matte rubber 
armour that provides a secure grip, even when the 
binoculars are dew-dampened (although they're 
not waterproof), and offers some impact protection. 
‘There’s a rubber bumper around each objective 
lens to reduce the effects of front-end impacts. 

‘The prism systemis a Porro Type II, so you have 
to rotate the eyepiece turrets to adjust the 
interpupillary distance. They, and the right eyepiece 


There are two 
lobelled ‘Stal 


ferent stabilisation modes, 


and ‘Powered IS. When 


www.skyatnightmagazine.com/canon1432bin 6 


AXS/) | 


binoculars 


Tame your trembling arms to guarantee smooth views with 


SKY SAYS... 
Smooth, 
shudder-free 


views come as 


standard with 
Canon's new 
binoculars 


dioptre adjustment, move smoothly, with enough 
resistance to ensure that they won't accidentally slip 
once they've been set. The centre focusalso has 
anaction that's light and smooth, with no 
perceptible backlash. 


Lenses and light control 

‘The eye-cups fold down to 3mm above the surface 
of the lenses, so only 11.5mm of the specified 
14.5mm eye relief is available, As a consequence, 
‘we were unable to see the entire 4.3° field of view 
when wearing spectacles, But the focal range of 
the binoculars extends several dioptres ‘beyond’ 
infinity, so most people with any sort of vision 
impairment should be able to focus the binoculars 
and observe without spectacles. We found that the 
3mm exit pupil is small enough to significantly 
reduce, but not completely eliminate, the effect 

of mild astigmatism. 

When we shone a bright light into the objective 
lens there was onlya tiny amount of light reflected 
from its surface and the components inside, which 
suggests that Canon's proprietary Super-Spectra 
anti-reflective multi-coatings are effective. The 
binoculars’ control of stray light is excellent: there 
were no spurious ghost images when the lunar 
terminator was held near the edge of the field of + 


Versatile image stabilisation 


compensates for motion ompiitude of up to 1°, 
so the image at 14x magni ion is rock steady. 
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you're panning the sky, you use the Stabiliser 
mode, which eliminates shake, but doesn’t try to 
oppose large movements. When you find your 
target, you switch to Powered IS mode, which 
compensates for both kinds of motion. The 
combination of a sensitive two-axis gyro sensor 
and fast electronics means that stabilisation is 
almost instantaneous when you press either 
stabilisation button, The stabilisation system 


There are also two ways of using each 
stabiliser mode. If you press and hold a stabiliser 
button, it will operate only as long as you hold 
the button down, but if you press and release the 
button, the stabiliser will stay on for five minutes 
in normal use; you can press it again to switch it 
off sooner. To preserve battery life, each of the 
stabilisers switch off after 10 seconds if the 
binoculars are facing downwards 
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300d | S t A raised bump on the edge of the concave ‘Stabiliser’ button enables 
. you to identify it by touch alone, even with gloved hands. This makes it 
With the interpupillary distonce ranging exsy to distinguish it from the convex ‘Powered IS’ button and reduces the 
from 56-78mm, the Canon 14x32 IS will likelihood that you'll inadvertently engage the wrong stabilisation mode. 
suit a wide variety of faces. The wide 

eyepiece barrels mean that there's only 
‘8mm between the soft rubber eye-cups 
atthe minimum interpupillary distance, 
so this may be uncomfortable for some 
people with close-set eyes. 


group 


advantage of 


fion of an internal field-flattener lens group 
and Canon's proprietary Super-Specta coatings, which 
reflect only a minimal amount of light and transmit the 
full visible spectrum, results in images that are sharp 
across the entire field of view. Colour rendition is 
faithful with very good contrast. 


The focusing mechanism 
works by moving a lens 
ide the body of the 
binoculars, which has the 


nating the 


need for an eyepiece bridge 
This mokes it easier to seal 
the binoculars against dust 
and ensures that any pressure 
on the eyepieces won't 
defocus the view. 
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» view. This control of glare also enabled us to 
resolve Jupiter's Galilean satellites even when they 
were very close to the planet’s disc 

‘There's a small amount of off-axis chromatic 
aberration on the Moon and Venus, but generally 
both colour correction and colour rendition are 
very good. Even with a gibbous Moon nearby, the 
different colours of the three brightest stars in 
Orion’s Meissa cluster (Lambda (A), Phi-1 (pl) 
and Phi-2 (72) Orionis) were distinct. 


Stabilising the view 

We panned over to the double star Iota (1) Cancri 
(mags. +4.0 and +6.0, separation 30 arcseconds) 
and activated the image stabiliser. The stars 
immediately split into the two components and 
they remained separated until they were close to the 
edge of the field of view, testifying to the efficacy of 
the field-flattener lens-group. 

‘The laws of optics limit the capability of the 
32mm aperture and, although the Orion Nebula 
(M42) was not particularly bright, it showed some 
structure when the image stabiliser was activated, 
Where these binoculars really come into their own, 
however, is with open clusters and faint asterisms. 
For example, M35 in Gemini initially appeared as a 
few stars resolved against a background fuzz. but, 
with the image stabiliser engaged, the fuzz became 
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Although the binoculars con bo used 
without power, the image stabiliser system 
is powered by readily available AA 
botteries so it should be easy to scurce 
replacements for years to come. 


distinctly granular as 
more stars approached 
resolvability. When we 
activated the image stabiliser on 
the Pleiades or Kemble’s Cascade, 
not only did the image become still, but 
more stars became visible as we gained about a 
quarter of a magnitude in depth. 

Incorporating the new image stabiliser system . 
into these binoculars boosts their appeal and 
usefulness. It helps make the Canon 14x32 1S a 
great choice for observers looking for multi- 
purpose small-aperture image-stabilised binoculars d 
to complement their main observing equipment. 


Build and design 
Ease of use 
Features 

Image stabilisation 
Optics 
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Kathie's team in Japan 


We have experts based in over 40 countries worldwide. Together, they 


Have welcomed 320,000 visitors | Employ 1,200 locals 


Create your personalised dream holiday 
with one of our local experts today. 


www.travellocal.co.uk 


+44 (0) 117 325 7898 sBABIA 


team@travellocal.com Travel with confidence 
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See an interactive 360° model of this camera at 


www.skyatnightmagazine.com/GPCAM290M 
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Altai 


r GP-CAM 290M 


USB3 Mono camera 


Altair's updated camera gets more size, more speed and more cooling 


‘WORDS: GARY PALMER 


Itair Astro has completely 
redesigned its GP-CAM 290M 
Mono camera. As well as USB3 


* Price £329 compatibility this new model also 

@ Sensor Sony: Exmoy hasa larger body, partly to house 
nea the new electronics inside but also 
eR aaaae to accommodate the deeper external fins to help 
diagonal cooling. Also on the rear is an ST4 guide port. 


‘The camera window is clear glass but you can 
get an IR-coated window as an optional extra, Free 


+ Pixels 1,920x1,080 
array, pixel size 


29x 2.9um software is included with the camera but has to be 
* Exposure range 0.105 downloaded from cameras.altairastro.com. Once 
milliseconds to it’s installed and connected, a red LED flashes on 
1,000 seconds the body of the camera to say it’s active. 
+ Bit depth 8- ond i 
12-bit modes 


Impressive detail 

The 290M USB3 has a wide range of uses from 
high-speed planetary to deep-sky and electronically 
assisted astronomy imaging. We initially set the 
camera up for some solar imaging using a 100mm 
Lunt telescope and the first thing we noticed is how 
close objects appear on the screen in relation to the 
aperture of the telescope. To get the best from the 
camera a little time and patience is required in 
order to correctly adjust its settings, including 

USB speed and bit depth. 

‘The camera didn't drop any frames on the videos 
we recorded with it running at 125fps and there was 
some nice fine detail in the solar prominence we 
captured, Using the camera with SharpCap Pro 
software (from cameras.altairastro.com) opens up 
more options for solar and lunar imaging, such 
as the ability to subtract flat frames while you're 
recording video and capturing still frames. 

Nest we set the camera up for some lunar 
imaging using a Celestron 11-inch Edge telescope 
and again, we were very pleased with the detail 
the camera wasable to capture, The view on screen 
was smooth with no noticeable loss on the display. 
This makes the camera idea! for live viewing at 
outreach events and meetings. 

Detail in and around the lunar craters was crisp 
with a nice contrast between the dark and light 
areas, With the histogram set to 70 in SharpCap © 


* Extras 1.8m high- 
speed USB3 cable, 
1.5m ST-A guide 
cable, 1.25 inch x 
20mm nosepiece, 
CS-Mount adaptor 

+ Weight 80g 

© Supplier Altoir Astro 

# Tel 01263 731505 

¢ www.cltairostro.com 


SKY SAYS.. 
Altair's GP-CAM 
290M USB3 
Mono is an 


excellent all- 
rounder for a 
modest price 


skyatnightmagazine.com 2018 


Capable 
and proficient 


The GP-CAM USB3 290M Mono is an excellent 
all-round camera for a relatively modest price. Having 
@.comera that can image most objects in the night sky 
and even the daytime (with the appropriate safety filter) 
is ideal. The camera is suitable for all levels of ability 
from a beginner to advanced imager, as it has 
something for everyone. Being able to get close up on 
targets with modest equipment is always desirable ond 
makes a pleasant change from having to use large- 
aperture equipment all the time. 

The list of things it can do is long; it has excellent 
nsitivity, o fast frame rate, gives detailed liveviow 
images, and can image the deep-sky and autoguide to 
mention just a few of the highlights. Using software such 
as SharpCap Pro increases the camera's applications 
‘even further: options include the polar-alignment and 
sky background measurement tool to help you get the 
perfect settings for deep-sky imaging. Excellent build 
quality on top of all of this means there really 

isn't anything we didn't like about this camera. 


4 Pythagoras crater 
captured using a 
Celestron 11-inch SCT 


4A sunspot group imaged 
with a Daystar Quark on 
¢ 102mm refractor 


M42 20x20 second 
* exposure for each 
RGB channel, using 
70mm triplet 
refractor 
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With over 120fps, minimal ampglow and high sensitivity to low light, 
the Sony IMX CMOS Chip packs lots for the price. The 1920x1,080 
array with a gixel size of 2.9um allows for close-up imaging with 


smalkaperlire equipment. The region of interest options also allow 
the frame rate to be increased substantially. 


Camera 
body 


Ahigh-quality aluminium 
body with an attractive 
anodised coating not 
only makes the camera 
look good, but also 
makes it durable. With 
the new enlarged 
body, the cooling fins 
now catch more air 

to keep the camera's 
temperature stable, 
which is useful for long- 
‘exposure imaging ond 
reducing thermal noise 


USB port 


The 290M features a dual USB3 
port. Using the included USB3 
lead mokes high-speed frame 
transfer easy. For deep-sky 
imaging the socket includes a 
USB2 interface that allows for 
longer cables and USB hubs to be 
used giving great flexibility of use. 


Guide port 


‘An STA guide port on the back of the camera 
allows it fo be used for guiding with populor 
software such as PHDI and 2. Ascom drivers 
are downloadable from cameras.altairastro.com, 
With the camera being so light, 
to lots of different gui 
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> Pro every video was consistent in quality when 
processed. This will make lunar and solar mosaics 
a breeze to construct. We also tried the camera with 
a Daystar Quark filter and were rewarded with 


some stunning shots of groups of sunspots. 


Imaging and guiding 

Deep-sky imaging is easy but you have to make 
some changes to the settings for good results. 
For cameras that aren’tactively cooled, such as 
this one, it’s becoming popular to take lots of 
short exposures instead of a single long exposure. 
With the 290M USB3 you can choose to run 60 to 
100x20-second images and doing so on some 
equipment would mean that you wouldn't have 
to use autoguiding software, 

Due to poor weather during the test period we 
didn’t get many clear nights to try the camera with 
narrowband filters, but we did get a short amount 
of time to image in RGB with the camera set ona 

filter wheel. 
Focusing is easy using 
a Bahtinov mask, as is 
adjusting the gain up to 
brighten the image, For 
best results the camera 
needs to beset to high 
bit mode in whatever 
software you're using 
and the gain needs to 
be set low for image 
capture. If the gain is set 
high, images captured 
will be noisy and hard to 
calibrate. The 20-second 
images we produced 
with it showed no 
ampglow and the detail in the 
images captured was very good for 
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such a short exposure time, With the chip being so 
sensitive it’s very easy to capture faint objects. 

Using the camera for autoguiding is simple once 
you've connected it toa mount using the built-in 
S14 port and supplied cable, Setting it up using 
PHD2 guiding software is easy and the camera's 
sensitivity makes guiding on faint objects, such as 
comets, simple to do. In short, this is an impressive 
camera: it’s well specced, highly capable and user 
friendly; all this combined with its price makes it a 
very tempting piece of kit. 


Build and design 
Connectivity 
Ease of use 
Features 
Imaging qual 
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Altair's own AltairCapture 
software is free to 
download from cameras 
cltairasiro.com and works 
wall for most applications. 
Also included with the 
camera is a free license 
for SharpCap Pro, a 
popular choice among 
imagers with many 

more options to take 
advantage of the 
camera's copabilities. 


¥ Three panel Moon 
mosaic, 50 frames stacked 
from 200 captured for 
each panel. imaged using 
‘an 80mm triplet refractor 
using UV/IR cut filter 
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STORY 


THE COMPLETE SAGA: MISSIONS 1-17 
UL ATS GUMS +R PAEOSv TORFTUD 


‘THE MOON @ THE PLANITS @ STARS © CONSTELLATIONS: 
NEBULAE © GALAXIES @ METEORS © COMETS © THE AURORA 


The Apollo Story is your comp! | © You'll find éverything you needto know 
to the missions that took humankin “+ for your first night under the stars in 
the Moon. Packed with all the facts, , _ BackGarden Astronomy. This special 
figures and stories from every Apollo 7 edition is packed with essential info 
flight, as well as rare photographs. ~ oh techniques, targets and kit. 


THE STORY OF 


VOYAGER 


‘THE GRAND TOUR TO INTERSTELLAR SPACE 


Discover the story of over 50 years of 
manned space exploration in this lavish, 
116-page special issue. With articles by 
leading spaceflight writers and rarely seen 
photos of astronauts and their spacecraft. 


In The Story of Voyager we explore the 
joumey and legacy of the twin Voyager 
probes and hear from scientists who worked 
on the mission, which has entered its fourth 
decade having reached interstellar space. 


€ ORDER ONLINE 


www.buysubscriptions.com/skycollection 
Or call our hotline: 03330 162 138' Please quote code: SKYSPEC 


Calls from landlines wallcast up to 9p per minute, Call charges from mobile phones will cost between 3p and S5p per minute but are included in free call packoges. lines ore 


*Subscribers to BBC Sky at Night Magazine receive FREE UK 


‘open 8om-6pm weekdays and 9am-Ipm Saturday for orders nl 
“IK postage on these ‘special editions Prices induding postage are: £11.49 each for all other UK residents, £12.99 each for 
Turope end £15.49 eoch for Rest of he Wedd. Heese ello up 1021 days for delivery 
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Books 


New astronomy and space titles reviewed 


Discovering 
Pluto 


Exploration at the Edge 


of the Solar System 


Dale P Cruikshank, William Sheehan 
University of Arizona Press 
£46.50 © HB 


On 14 July 201 New Horizons 
space probe flew past Pluto, sending 
home the first detailed images of this 
distant world. It arrived 88 seconds earlier 
than expected after a journey of over 
nine years, during which Pluto lost its 
status asa planet, 

This book tells the inside story of the 
mission and more, Cruikshank has been 
a member of the New Horizons team 
since the mission was first planned and 
Sheehanis a leading 
astronomical historian. 

‘The story begins in 
the 18th century 
when the known 
Solar System ended at 
Saturn. The discovery 
of ice giant Uranus by 
Sir William Herschel 
in 1781 changed all 
that, Subsequent 
obser vations showed 
Uranus’s orbit was being 
perturbed and so the search 
began for a planetbeyond it. 

That French 
mathematician Urbain Le 
Verrier beat Englishman 
John Couch Adams to locating Neptune 
is well known, but this detective story 
is told in fascinating detail; a quality 
that runs throughout the book’s telling 
of historic events. 

Brought to life too is the colourful 
career of Percival Lowell, whose obsession 
with Mars — and deep pockets — provided 
the observatory and equipment that made 
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BOOK 


OF THE 
MONTH 


=, 


DISCOVERING 


PLUTO 


ALE P. CRUIKSHANK and WILLIAM SHEEHAN 


Pluto’s discovery by former farm boy 
Clyde Tombaugh possible in 1930. 
Readers are taken through the 
advances made in our knowledge of 
the outer Solar System during the Space 
‘Age, including the discovery of methane 
ice on Pluto, its biggest moon Charon 
in 1978 and then the presence of an 
atmosphere in 1988. 
Finally we come to New Horizons 
itself. Those jaw-dropping 
images of Pluto and 
Charon, quite unlike 
anything seen before, 
are described 
clearly yet ina 
non-technical way. 
But the mission is 
not yet over, as the 
spacecraft is now 
making its way to 
visit a new target 
within the Kuiper Belt. 
Discovering Pluto is a 


Pluto, now designated a dwarf beautiful book that will 
planet, and the biggest of 
its moons, Charon 


delight anyone interested 
in the Solar System. It 
skilfully blends historical tales of 

discovery with the excitement of 
modem science. And it shows that the 
dwarf planet Pluto is no less intriguing, 


however you label it. 
ak 


PAUL SUTHERLAND is a space 
writer and journalist 


RATINGS 
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* Avoid 


TWO MINUTES WITH 
Dale P Cruikshank 


How did our relationship 
with Pluto begin? 
In 1915, American 
astronomer and 
mathematician Percival 
Lowell predicted a planet 
beyond Neptune that was causing the 
motion of Uranus to be irregular, but 
couldn't find it before his death in 1916 
The search continued and in 1930 Clyde 
Tombaugh found Pluto, but it wasn't quite 
where Lowell predicted and we later found 
that it is too small to have affected 
Uranus's motion. 


The debate continues: is Pluto a planet? 
‘As defined by the International 
Astronomical Union, Pluto is a dwarf 
planet. Pluto is smaller than Earth's Moon, 
but has five moons of its own, active 
geologicd processes (moving glaciers) 
and an atmosphere. In the eyes of many, 
these and other physical characteristics 
make Pluto a fully fledged plonet. 


What were the major challenges and 
discoveries of New Horizons? 

The challenges were getting the spacecraft 
funded, built and launched, and keeping it 
working for the 9.5-year trip. Once there, 
we discovered active geological and 
atmospheric processes, exposed water ice 
on the surface and a hazy atmosphere, 
among other things. 


How will the mission end? 

New Horizons is on its way to the small 
Kuiper Belt object 2014 MUS9, with a 
flyby planned for 1 January 2019. The 
spacecraft will then continue into deep 
space, eventually leaving the Solar System 
and running out of power. 


DALE P CRUIKSHANK is an astronomer 
and a co“investigator on New Horizons 


Bringing Columbia Home 
The Untold Story of a Lost Space 


Shuttle and Her Crew 


Michael D Leinbach, Jonathan Ward 
Arcade Publishing 
£18.99 @ HB 


alongand painful 
recovery got underway 
to bring seven fallen 
astronauts and NASA's 


COLUMBIA 
HOM 


flagship Space Shuttle 
home. Columbia was 
destroyed during 
re-entry and the next 
few months would 
remind NASA that space travel is a harsh 
and unforgiving busine: 

Written by NASA launch director Mike 
Leinbach and space historian Jonathan 
Ward, Bringing Columbia Home tells the 
story of ST'S-107, from its warm-hearted 
crew to its catastrophic return to Earth and 
the efforts of 25,000 volunteers to find 
the ship’s remains. 

The memory of Columbia's sister 
Challenger, lost 17 years earlier, haunts this 


book. Leinbach and Ward outline similar 
schedule pressures, bureaucratic obstacles 
and engineers whose concerns were 
disregarded by senior managers. 

The authors list missed warnings of 
impending doom. Photos of the Shuttle’s 
external tank, the root cause of the disaster, 
were never analysed; images of the mortally 
scarred Columbia in space were never 
requested; and long-range tracking cameras 
were either out of focus or not functional. 
100 successful missions had convinced 
managers of the Shuttle’s invincibility. 

Bringing Columbia Home reminds us 
of the people who died asa result of the 
Columbia disaster. And we are reminded of 
Columbia herself, “the beloved black sheep 
of the fleet”. Telling the story ofa mission 
without mentioning the spacecraft, one 
NASA quality inspector reflected, is like 
telling the story of Star Trek without 
mentioning the Enterprise. 


otk ok 


BEN EVANS js a science and 
astronomy writer 


The Universe in Bite-sized Chunks 


Colin Stuart 

Michael O/Mara 

£9.99 © HB 

The U 

; B Bite-sized Chunks 
Pe) really is just that; 

awhistle-stop 

tour of our 


erse int 


spectacular 
Universe in 
small, easy- 
to-manage, 
fun-to-read 
pieces. Without complicated jargon or 
intimidating equations, Colin Stuart 
the reader on ajourney from our 
System to the farthest corner of 
the Universe, exploring all of the sights 
along the way. 

Starting with a brief history of time 
keeping on Earth, welearn about the 
great astronomers of the past and how 
they contributed to our heliocentric, 
Copernican view of the Solar System. 
If the science of stars, galaxies and 
everything in-between is the main 
course, then cosmology is for dessert. 


‘To conclude, we're treated to a fantastic 
overview of current theories about how the 
Universe began and its ultimate fate “in 
approximately 

From mini-biographies to mission 
profiles, from Albert Einstein to the 
Ca: 
interesting snippets highlighted in boxes 
throughout. For example, did you know 
the Juno spacecraft, currently in orbit 
around Jupiter, carries three Lego figures 
onboard? With useful headings such as 
‘The Drake Equation’ and ‘The Asteroid 
Belt’, the book isalso well structured, 
making it very easy to navigate. 

If you're already quite familiar 
with many of the Universe's wonders, 
though, this book might not be for you. 
It introduces a wide variety of topics in 
astronomy but lacks depth. If you're new 
to the subject, however, or are trying to 
spark the astronomy bug in someone else, 
then this volumeis an excellent place to 
begin your adventure. 
toto 


22 billion years”. 


ssini probe, this book is fullof 


AMBER HORNSBY is a postgraduate 
researcher at Cardiff University 
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Catching Stardust: 
Comets, Asteroids 
and the Birth of the 
Solar System 


Natalie Starkey 
Bloomsbury Sigma 
£14.99 @ HB 


It seems we may 

owe a lot to comets 
‘and asteroids - our 
very existence 
perhaps. Not only 
is it likely that one 
of these killed off 


the dinosaurs, 


allowing small mammals to prosper 
ond ultimately evolve into human 
beings, but they may also have 
provided Earth with the necessary 
raw materials for life to begin. 
‘one were to impact today, 
it might also initiate our demise. 

With the intention of promoting the 
study of comets and asteroids to 
further understand their rale in the 
development of life, to aid on-going 
efforts to avoid disaster if one were 
‘on a collision course with Earth and 
generally to learn more about how 
our Solar System evolved, this book 
provides a great introduction to these 
small celestial bodies. It summarises 
what we know about them, describes 
current efforts to locate and monitor 
them and even discusses the 
feasibility of mining them. 
What stands out about this book, 
however, are the chapters describing 
two recent missions to comets: 
Stardust and Rosetta. Natalie 
Starkey’s experience working on 
these missions has enabled her to 
provide clear and insightful 
descriptions of them and their results, 
with a few wonderfully random 
details thrown 

The book could use a few more 
images but the well-written narrative 
makes Catching Stardust an 
enjoyable read that effectively argues 
the case for more missions to study 
comets and asteroids. 


OA 


DR PENNY WOZNIAKIEWICZ is 
a lecturer in space science at 
the University of Kent 
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Gear 


Elizabeth Pearson rounds up the latest astronomical accessories 


1CCD Guide 2018 

Price €29 (£25.60*) * Supplier Astro Systeme 
Austria www.cedguide,com 

This dotabase of over 6,000 CCD images 
comes with detailed acquisition data te help 
you plan your imaging projects. The 2018 
version comes with 380 new images. 


2Collimation Thumbscrews 
Price $16.95 (£12.23*) * Supplier Bob’s Knobs 
www.bobsknobs.com 

Take the fiddliness out of colimating your 
scope by replacing the supplied Allen key 
bolts with these thumbscrews. Available to 

fit most telescopes, 


3 Sky-Watcher SynScan 
WiFi Adapter 

Price £57 ® Supplier Harrison Telascopes 

www.harrisontelescopes.co.uk 

Wirelessly control your Sky-Waicher 

telescope from your smartphone or tablet 

using this adapter, which produces its own 

WiFi network. Free SynScan app required. 


4 Orion DualBeam Astro 
Lantern LED 

Price €34.90 (£30.82*) © Supplier Astroshop 

www.astroshop.ev 

The torch is dust and waterproof, and comes 

with a red lightmode to save your night vision. 

Its magnetic clips allow you to easily store the 

lantern on the leg of your telescope's tripod. 


5 Mini Solar System 

Price $129 (£93.11*) © Supplier Astro Reality 
www.cstroreality.com 

These 3cm-diameter, 3D-printed worlds 
accurately depict the surface colouration 

of all eight planets plus Pluto. 


6 Space Swirl Coloured 
Pencils 

Price £9.10 * Supplier Wordery 

www. wordery.com 

These 10 two-tone pencils are decorated with 

NASA images of deep space. Use them to 

draw the purple and pink Butterfly Nebula or 

the black and white clauds of the Milky Way 
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mm — see our website 
for full details 

any make! any age! 

Over time, your telescope wil benelt froma All 


Geir eaver Weser alse ears la 


tp help you lok after your telescope, regardless mechanics 
Offs make orage ard keep tin t-top and 
condition. There are many telescopeson the optics paneer 
tech enquires. john@orionoptics.co.uk 

Telephone 01782 614200 A 
www.orionoptics.co!uk 


‘market but al wil perform =, checked 
FIND THE TELESCOPE SERVICE LINK ON ALL PAGES 


ORION opticsux 


Holiday under some of the dark darkest il in Engl 
Astronomy as it should b 
Observe the night sky at its best [> cm 
| with our observatory based 50cm . 
Dobsonian, or image with a dome 
based, equatorial mounted, 18cm jis 
Maksutov-Newtonian. 
| Enjoy comfortable, self catering 
family accommodation. Located 
close to the North Devon coast, 
this is a wonderful all year round 
holiday destination. Dark skies, 
| clear southern views and great 
countryside. All levels of interest 
are welcome. Visit our website for 
details or phone 01409 241719 


www.AstroAdventures.co.uk 


uitable for 


At the Centre we provide: 


* B&B style accomodation and evening meals 
* Telescopes up to 16 inch Short astromony courses 
We area Skywatcher and Celestron dealer 


Prices from only £26 pppn. Children welcome. 


To book contact Mike Alexander: Craiglemine Cottage, Glasserton, Wigtownshire, 
Scotland DGE SNE + 201988 500594 « enquiries@q astro.com 


www.gallowayastro.com 


tronomical Telescope M 


‘Large ‘l'russ-tube 
_Dobsonians 


CARDIFF © School of Physics 


UNIVERSITY — and Astronomy 
PRIFYSGOL —_ Ysgol Ffiseg a 


CARDYD . Seryduiaeth 


Study Physics and Astronomy 
at Cardiff University 


The School of Physics and Astronomy houses one of the 
UK's largest communities of professional astronomers and 
astrophysicists. Our team of experts helped buid the Planck 
Satellite and Herschel Space Observatory and are using these 
to unlock the secrets of the universe. 


We offer a range of undergraduate and postgraduate degrees 
at BSc, MPhys, MSc and PhD level which are designed to the 
knowledge and skills for a wide range of careers and professions. 


Contact us 


9 physics-admissions@cardiff.ac.uk wew.cardiff.ac.uk/physics 


reflector by up to 25% 


‘Our HE-LUXK coating can be applied to almost any 

reflector, in virtually any condition or no matter how \ | 

old. Improves the reflective efficiency of your mirrors. eg 
Find out moreon “a 


our website: Optics > 
Mirror Reco: 


or call / eral @®) 
ORION opticsux 


tech enquites: john @orionoptics.co.uk 


Telephone 01782 614200 
Wwww.orionoptics.co.uk 


Increase the efficiency of yo "i, 


NEW DISCOVERY-BLACK LIGHT 


‘4 Getin touch and Iwill send yous prism, fre of 
charge, so you can see the lights around your body 
and your neighbours body. 

‘4. How to bounce your own shadow on to your chest 
Whi is there no black or white in the rainbows? 

‘a Read how weareall connectedto thesun, 


Contact details: 
Email: jvmoloney@btinternet.com or 
write to JV Moloney, 8 Mayflower 
Way, Farnham Common, Bucks, 
$1231K 


RCARDORAMREZ AND JAMES JENKIN [DEPARTMENT OF ASTRONOMY/UNIVERSOAD DE CHIE) 
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WHAT | REALLY WANT TO KNOW IS... 
How can we detect life on other planets? 


Professor Sara Seager is searching for gases in alien 
atmospheres that could tell us if they are inhabited 
INTERVIEWED BY PAUL SUTHERLAND, 


lanets are extremely common. We know was poisonous to everything around them. They 
of thousands and almost every star seems nearly killed their world but totally reengineered 
to have some kind of planetary system. our atmosphere, so that it now has 20 per cent 


(Our nearest star, Proxima Centauri, 

has what might be a rocky planet. 

For years people wondered 
about worlds beyond our Solar 
System. The fact that there’s one 
right next door is amazing. 

My research led to the first 
detection ofan atmosphere on 
an exoplanet. I had described 
how one might detect the 
atmosphere of a planet if it 
passed in front of its star. 
Starlight shines through the 
atmosphere and the 
atmospheric features of the 
planet get imprinted onthe 
star, By subtracting the light 
from a star when a planet is not 
transiting from that when itis, 
you're left with information about 
the planet's atmosphere. 

I’m interested in the signals in that 
data which might tell us ifthe planet is 
habitable or even inhabited. We call such signals 
biosignature gases, The subject is hotly debated, but 


oxygen by volume. 
If we detect oxygen on another planet we'll 
have to make sure that it can be attributed 
to life and not another environmental 
scenario, We can't simply find 
oxygen and be excited about it. 
On Earth, microbes create all 
sorts of chemicals, Youcan 
walle into a swamp and it 
smells terrible, or into a pine 
forest and it smells beautiful. 
Both of those scents are 
entirely due to the gases 
produced by life. 
Astronomers will be looking 
for oxygen first and then 
methane, nitrous oxide and 
maybe hydrogen sulphide. If 
we recognise agas that doesn’t 
belong, or seems to be there in 
greater quantities than expected, 
that would be interesting. 
How will we search for biosignature 
gases? Important tools will be NASA’s James 
Webb Space ‘Telescope, plus the new generation of 


Proxime Centauri B 


everyone pretty much agrees that water vapour ona — Prprime venioue A ground-based telescopes such as the Giant Magellan 
small rocky planetis an indicator of habitability Sone aroundthe nearest. ‘Telescope, the European Extremely Large Telescope 
because all life as we know it needs liquid water. star to our Sun and the Thirty Meter Telescope. They'll study 

A massive enough planet will have water vapour in M-dwarf stars in different wavelengths and with 
its atmosphere without there being oceans. We've different techniques. We might like to study Sun-like 
seen that in giant planets already. Earth has oceans stars but their brightness would overpower the faint 
because the water evaporates, rises to form clouds signals we're searching for. 
and then it rains. But on some planets hotter than But to find a twin for Earth, we need to go into 
Earth that water will evaporate and keep rising into space and block out the starlight so that we can see 
the atmosphere. On other planets hotter than Earth, the planet directly. Even the new, ground-based 
that water vapour rises so high in the aumosphere telescopes can't block out starlight to the one partin 
that, instead of tumingto rain, the hydrogen is 10 billion needed to spotanother Earth, My favourite 
stripped out and escapes into space. A planet needs space-based mission concept is the Starshade, a giant 
to be small and rocky like Earth to have oceans. specially shaped screen that blocks out starlight soa 

, ABOUT SARASEAGER distant telescope will only detect the planet's light. 

The puzzle of oxygen ProfessorSaraSeageris My personal ambition is to find another Earth, But 
Finding certain gases in an atmosphere could also an astrophysicist and when might we get an answer to whether there is life 


indicate whether a planet has life.A simple lifeform, Planetary scientist at the 
Massachusetts Institute 


cyanobacteria, transformed Earth’s atmosphere 

y x of Technology where she x 
billions of years ago when these organisms figured has made ither goalto _¢Xtremely common, then we could get incredibly 
outhow to harness energy from the Sun, But in discover Earth-like worlds. lucky. But if life is not there around M-dwarf stars, 
doing so they created oxygen as a byproduct, which we will have to waita lotlonger, © 


out there? It really could be atany time. Once the 
James Webb launches, and if planets and lifeare 
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www.telesc opehouse.com SignUp 
pehouse.com Bat 


EXPL RE § 


‘Telescope House bring you two revolutionary, 
mounts:the observatory class 
Explore Scientific Losmandy G11 
&ithe ultraportable Exos 2 PMCB wireless 
German Equatorial systems 


Introducing the new Bresser 

Both feature class- Messier S and 6 inch Dobsonians e 
Both come with two eyepieces, 
fulyde-mounteabletubes with 


‘mounting rings, are prime focus " 
wiobeehae: (6) BRESSER 


Ox Or 


Dabsonians are the 

bert value virualtelercoper 

~ ayalable: visit our Showroom | 
toseea large range 
EAT ofthese tebscopes 


Dobso 


See site for offers! 


£ 


124 
Telescope House 

ae Televue Star [7 
Dealers. We always 

have a full range 

Ofther Poss, eel 


Fanoptic, Delite 
Delos & Ethos 


| eyepie 
| aisplay & ready to 


testat our 
Sturborough showroom 
sor © 


er 
NEW! 

a £17 
oe 


‘portable Solar Scope 


IMPORTANT NOTICE: 


We have moved. our new address is: 


Excellent 
Value 100% Safe 


Solar Fm. Ideal for DIY! 


Visiting hours 9-Spm - Mon, Tuas, Thursday & Friday 
Closed to the public - Wednesdays, Saturdays, 
Sundays & Bank Holidays 


With Glenn Dawes 


1MAR AT 00:00 UT 
15 MAR AT 23:00 UT 
31MAR AT 22:00 UT 


MARCH HIGHLIGHTS 

The Gamma Normids, one of the few 
lusive to the southern 
hemisphere, is visible from 25 February to 
28 March, The radiant’s position is about 
halfway between the bend in Scorpius’s tail 
and Alpha Centauri, Its maximum occurs 
on 14 March. The shower will have gained a 
reasonable altitude by midnight, leaving 
around three hours of dark morning skies 
to observe. Although historically not a 
strong display, there are occasional bright 
yellow members known to leave trains 


showers 


THE PLANETS 
Venus and Mercury appear in the 
evening twilight moving together for 
the first half of March. Although Venus is at 
mag, ~3.9, it remains difficult to see in the 
bright sky. Jupiter is rising in the early 


evening (21:30 EST mid-month) and is well 


DEEP-SKY OBJECTS 

North of Vela lies the constellation 

of Pyxis, the Mariner's Compass. 
Zeta Pyxidis is an isolated, faint (mag 
+4.9), naked-eye star, Within the same 
low-power eyepiece field is the mag. 
48.4 open star cluster NGC 2627 (RA 8h 
37.2m, dec. -29°57’). This 
cluster of around 40 
10th- to 12th-magnitude 
stars is well spread, 
giving a rectangular 
appearance of around 
5x8 arcminutes. 


CHART KEY 


— GALAXY 


OPEN CLUSTER 


@ GLOBULAR 
CLUSTER 


PLANETARY 
NEBULA SS = 


‘CHART: PETE LAWRENCE, IMAGE: DANIEL VERSCHATSE/CCDGUIDECOM 
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WHEN TO USE THIS CHART 


The chart accurately matches the sky on the dates and times 
shown. The sky is different at other times as stars crossing it set 
four minutes earlier each night We've drawn the chart for 
latitude -35° south, 


DIFFUSE 
NEBULOSITY 


® DOUBLE STAR 


COMET TRACK 


# OBC THE SKY GUID 


©) THE SOUTHERN HEMISPHERE 
Ye IN MARCH 


STARS AND CONSTELLATIONS 
One of the original constellations 
Argo Navis, the Ship Argo, is today 

broken up into Carina, Puppis and Vela. 

But the Bayer naming system still reflects 

the ancient ship constellation. Among these 


three modern constellations there is only 
one star called ‘Alpha’, ‘Beta’, ‘Gamma’ and 
so on. The alphastar resides in Carina, the 
second brightest in the sky, Canopus. It’s 
not only people from Down Under that 
appreciate its prominence ~ many robotic 
space probes use it asa key navigation star. 


placed in the morning sky, transiting just 
before dawn. Mars arrives just before 
midnight, followed by Saturn around 


30 minutes later. Mars and Saturn begin 


the month with a separation of 17° but by 
the month’s end it’s less than 2°, 


A jump of 7° due north finds 
another isolated 5th-magnitude 
star, HD 73752. Moving 1.4? west brings 
you to the impressive, mag. +10.2 galaxy 
NGC 2613 (RA 8h 33.4m, dec. -22° 58°; 
pictured). This near edge-on spiral 
presents a 1x5-arcminute halo in 
anice star field, including a 
bright (mag. +11.1) staron 
the northwest tip. There 
is a prominent, bright 
central core with a 
faintstellar nucleus, 


STAR 
BRIGHTNESS: 


MAG. 0 
© caricuer 


@ MG.41 
© MAG. 42 
* MAG. 43 


MAG. +4 
& FAINTER 
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 « AZ PRONTO & AZS 
oKY-Wa 5! Alt-Azimuth Telescopes 


These new lightweight and highly portable grab-and-go telescope ranges combine the thoughtfully designed and well-engineered 
AZ PRONTO and AZ5 DELUXE Alt-Azimuth mounts with proven high quality Sky-Watcher optics. Each model comes complete with an 
adjustable aluminium tripod with accessory tray and supplied with two manual flexible slow-motion cables, for easy vertical and 
horizontal fine motion control. Tracking is smooth and precise via their continuous worm-gear movements. The mount can also he 
moved around each axis manually, for rapid panning and elevation adjustments. It is often said that the best telescopes are the ones 
which get used most often - These new ranges are quick to assemble, extremely easy to use and are refreshingly brilliant in their 
convenient functional simplicity, that will encourage regular use by both beginners and seasoned observers alike! 


AZ PRONTO ALT-AZIMUTH RANGE F 


102mm (4") 112.7, MAKSUTOV-CASSEGRAIN 

‘The Maksutov's high-resolution mult-coated optical system, excels at 
Prod.Code 10272 medium-to-high powers for the examination of the surface detail of the 
Moon, planets and also for double-star observations, Can also be used for 
daytime terrestrial observing. Supplied with 1mm & 25mm Eyepieces, 
‘90° Erect Image Diagonal and 6x30 Finders 


Prod. Code 10271 


9mm (3.5") (10 REFRACTOR 3 

A.classic two-element, ——~ 
air-spaced, multi-coated 
achromatic refractor. With ts 
tong focal lenath itis ideal or 
the detailed high-power study of 
the Moon & planets. Can also be 
used for daytime terrestrial 
observing. Supplied vith 
tomm & 25mm Eyepieces, 
90° Erect Image Diagonal 
and 6x30 Finderscope 


130mm (5.1") 1/5 PARABOLIC 
NEWTONIAN REFLECTOR 
With an extremely useful 130mm. 

of light gathering aperture anda 
superb parabolic primary mirror, 
this is a highly capable all-rounder 
Tor the observation of the Moon, 
bright planets, nebulae, galaxies and 
‘Star clusters. Supplied with 


10mm & 25mm Eyepieces and gre 
Red Dot Finder. a ‘4 


AZ5 DELUXE ALT-AZIMUTH RANGE 


AZ PRONTO MOUNT & TRIPOD 
Prod,Code 20317 $ 


R 02 5) Prod.Code 10261 

102mm (4") 1/49 REFRACTOR P £295 
\deal multi-coated instrument for the widefield observation 

cof deep-sky objects, such as nebulae, star fields, star Prod.Gode 10260 
clisers and ales ca leo Ne Usd for dayne 

terrestrial observing. Supplied with 10mm e— 
& 26mm Eyepieces, 90° Erect Image 

Diagonal and 6x30 


Finderscope, ze 


Prod. Gade 10262 


i) 


127mm (5") {/11.8 
MAKSUTOV-CASSEGRAIN 
The Maksutov’s high-resolution 
multi-coated optical system, excels at 
medium-to-high powers forthe 
examination of the surface éetall of the 
Moon, planets and also for double-star 
observations. Can also be used for 
daytime terrestial observing. 
Supplied with 10mm & 25mm 
Eyepieces, 90° Erect Image e 
Diagonal and 6130 Findersoope, 

ni 


Order Your FREE Cony Today 


Our Products are Available from Dealers throughout the UK Please contact us, or Check our Website for your Nearest Stockist 


130mm (5.1") f/5 PARABOLIC 
NEWTONIAN REFLECTOR 

With an extremely useful 120mm of 
light gathering aperture and e superb > 
parabolic primary mirror, this is a 
Highly capable al-rounder for the 
observation of the Moon, bright 
planets, nabulaa, galaxces and 
Star clusters. Suppliee. with 
410mm & 25mm Eyepieces 
and Red Dot Finder. 


AZ5 MOUNT & TRIPOD 
Prod.Code 20311 


‘AZ5 MOUNT HEAD ONLY 
Prod.Code 20312 


OPTICAL VISION LTD Imporlers and Distributors of Sky-Watcher 


UNIT 3, WOOLPIT BUSINESS PARK OPTICAL VISION LIMITED —— sstronomica! Telescopes, Helios, Acuter, 
www.opticalvi n.co.uk Barr ain Stroud Binoculars & Spotting Scopes 
and Zenith Microscopes, 


WOOLPIT, BURY ST. EDMUNDS 
SUFFOLK IP30 SUP. 


